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INTRODUCTION 
This thesis focuses on factors associated with sick leave in workers with asthma and 
chronic obstructive pulmonary disease (COPD). Special attention is paid to ‘adaptation’, 
which refers to adjustment to the limitations resulting from asthma and COPD. In this 
first chapter, we will give a brief explanation about asthma and COPD and their 
consequences for functioning at work. In addition, we will shortly describe the legislation 
regarding sick leave and the role of the occupational physician in the Netherlands. Next, 
we will give an overview of previous studies on determinants of sick leave and work 
disability in asthma and COPD. At the end of this chapter, the objectives of the current 
study are presented and an outline of this thesis is given. 
 
Asthma 
Asthma is a common, chronic disease, which is characterised by inflammation and 
narrowing of the airways (2). A variable, fully reversible, airflow obstruction causes an 
alternation of symptomatic periods with asymptomatic periods in patients with an atopic 
predisposition. The causes of manifest asthma are not completely understood, but some 
occupations are associated with occupational asthma, in which the level of exposure 
determines its pathogenesis and prognosis (105). Examples of causes or agents that may 
elicit occupational asthma are fish-derived allergens, grain dust (bakers) or the western 
red cedar (woodcraft) (15). In addition, asthma patients may experience difficulties at 
work when exposed to allergic triggers (animals, pollen or house dust) or non-specific 
triggers, such as cold air, tobacco smoke, vapours, gases or fumes. These triggers do not 
cause occupational asthma, but may aggravate symptoms at work.  
Asthma patients suffer from wheezing, dyspnea, chest tightness and cough (2), but 
fatigue has also been reported as a symptom (82). According to the European 
Community Respiratory Health Survey, the prevalence of asthma in Western Europe has 
doubled over the past ten years. In the Netherlands, more than 10% of the total adult 
population suffers from asthma (2).   
 
Chronic Obstructive Pulmonary Disease 
Chronic Obstructive Pulmonary Disease (COPD) refers to the conditions of ‘chronic 
bronchitis’ and ‘emphysema’ and is characterised by progressive airflow limitation, which 
is not fully reversible. The most important cause of COPD is cigarette smoking (2). 
Occupational factors that cause intense or prolonged exposure to dust, chemicals, or 
vapours may result in COPD, independently of cigarette smoking (2). A recent study 
revealed that one in five cases of COPD is attributable to occupational exposure (89). 
Like asthma, COPD patients may suffer from non-specific triggers, which do not cause 
COPD, but lead to a (temporary) aggravation of health complaints. 
Symptoms of COPD are shortness of breath, cough and sputum (2), as well as fatigue (28; 
82). COPD constitutes a major public health burden worldwide and the World Health 
Organisation estimated COPD to be the fifth most common disease and fourth leading 
cause of death (119). The prevalence of COPD in the Netherlands was 21/1000 for males 
and 10/1000 for females in 1994 and is expected to become 33/1000 for males and 
23/1000 for females in 2015 (39). 
 
Consequences of asthma and COPD 
Asthma and COPD are both associated with limitations in several domains of life. Apart 
from individual suffering, both chronic diseases have negative consequences for work 
performance, which may result in sick leave or work disability. Sick leave and work 
disability not only lead to high costs for employers and society, but lasting work disability 
also leads to a considerable loss of income for the employee and a loss of social fulfilment 
in life through work, which may reduce quality of life. 
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The total cost of asthma on the European society is $17.7 billion, of which more than half 
is due to lost work days (2). Among respiratory diseases, COPD is the leading cause of 
lost workdays in Europe (2). Investigating determinants of sick leave in individuals with 
asthma and COPD is of major importance to formulate interventions to prevent or reduce 
sick leave. 
Work limitations due to asthma, such as lost workdays, lowered productivity days and 
work disability, have been reported previously. A study by Blanc and colleagues revealed 
that asthma patients were more likely to have no labour participation compared to 
healthy controls (OR = 4) (24). In another study by Cisternas and colleagues, it was 
reported that lost work days accounted for 28% of the indirect costs of asthma in the US 
(32).  
Although the highest prevalence rates of COPD are seen in people over the age of 75 (39), 
work limitations due to COPD are common among patients in the working age. Eisner 
and colleagues reported a higher rate of reduced current employment in a population of 
asthma and COPD patients compared to a population without chronic health conditions 
(OR = 0.4) (36), whereas in a study by Ward and colleagues it was shown that 25% of the 
asthma, and 42% of the COPD patients reported to be unable to work (113).  
 
Sick leave and the role of the occupational physician 
Since sick leave is a subject of social legislation, some explanation of the Dutch laws 
regarding sick leave may be useful. Until April 2004, the law stated that an employer had 
to pay at least 70% of the salary to his employee on sick leave, during the first year of sick 
leave. Mostly, 100% is paid. After this first year, a disability assessment took place, in 
which the capabilities of the employee were assessed, to result in either a change in job, 
or disability compensation. Since April 2004, this one year-period has been extended to 
two years. In this second year, the employer may pay only 70% of the salary. 
In the Netherlands, both the occupational physician (OP) and the general practitioner 
(GP) play a role in sick leave. Unlike their colleagues in other countries, GPs do not 
certify sick leave. This is the task of the OPs, who not only counsel the employee 
regarding sick leave, but also have a task in preventing sick leave. OPs advise employees 
on sick leave and their employers about resuming work and are in a good position to 
guard the ability to work of employees by advising both employee and employer about 
prevention or reduction of sick leave, e.g., by optimising the work environment, or 
reducing the workload. The task of the OP regarding patients with asthma and COPD is 
summarized in the recent guideline on asthma and COPD of the Dutch association for 
Occupational and Industrial Medicine (NVAB), developed in cooperation with the 
Netherlands Expert Centre for Work-related Respiratory Disorders (‘Opgelucht Werken’) 
(72).  
 
Determinants of sick leave 
Several studies have been conducted on determinants of sick leave and work disability in 
asthma and COPD, which will be briefly described below and summarized in Table 1 
(page 19). 
A cross-sectional study on determinants of work disability among asthma patients by 
Blanc and colleagues revealed that job conditions and work-related exposures were 
associated with an additional risk for work disability, when disease severity was taken 
into account (21). A regression model for absenteeism from work, developed by Erickson 
and colleagues, revealed associations between absenteeism and a higher number of other 
illnesses, non-Caucasian race and the perception of more symptoms (37). A belief that 
many barriers had to be overcome before one is able to properly take care of oneself, was 
a predictor of days missed from work. Not trying to avoid triggers was associated with 
absenteeism as well (37). Balder and colleagues investigated associations between work 
disability among adults with recent-onset asthma and asthma severity (based on 
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medication use), workplace-associated respiratory symptoms and bronchial hyper-
responsiveness, and revealed that more severe asthma and more symptoms at work were 
associated with more work disability. A retrospective study by Blanc and colleagues 
showed that respiratory work disability was associated with more workplace exposure to 
environmental tobacco smoke, vapours, gases, dust and fumes in Sweden, even after 
correcting for several covariates (22). When applying the same protocol to an 
international population, exposure to gasses, vapours, dust or fumes at the workplace 
was still associated with work disability (20). In a cross-sectional study on patients with 
chronic non-specific lung disease (CNSLD), it was shown that absence from work was 
associated with lower quality of life scores (52). Unfortunately, no analyses were 
conducted separately for asthma and COPD.  
Prospective studies on predictors of sick leave or work disability are sparse. A study by 
Blanc and colleagues revealed that a higher severity of asthma, as expressed by 
medication use and respiratory symptoms was a stronger predictor of work disability 
than pulmonary function measures (23). Mancuso and colleagues reported that ‘wanting 
to work’, Caucasian race, a higher level of education, absence of comorbidity and present 
use of oral corticosteroids were associated with current employment in asthma patients, 
rather than being unemployed (65). Another prospective study by Alexopoulos and 
colleagues on workers with respiratory complaints demonstrated that asthma-like 
complaints were associated with sick leave at follow-up after two years (8). In addition, in 
a population with CNSLD-like complaints, blue-collar workers were taking more sick 
leave than white-collar workers. No such associations were found for a group of 
participants with COPD-like symptoms in the same study (8). 
When considering the above, it becomes clear that, although the results shown in these 
studies are not conflicting, little coherence exists between the studies. Different 
determinants are examined in almost every study; some studies focus on workplace 
exposures, while others investigate psychological issues with respect to work disability or 
sick leave only.  
From the above it can be concluded that many different designs, groups and variables 
have been investigated so far, which makes these studies difficult to compare. From Table 
1, it can be learned that (1) so far, little work has been conducted on determinants of sick 
leave in COPD, (2) multivariate analyses including variables from all categories 
presented in Table 1 are lacking and (3) prospective designs are sparse. 
One finding was present in more than one study: FEV1, a pulmonary function parameter 
which estimates disease severity, was only weakly associated with sick leave and work 
disability in both workers with asthma and COPD (14; 23; 52). Since symptoms and 
health complaints were associated with sick leave and work disability, rather than 
pulmonary function, a discrepancy seems to exist between the pulmonary disease itself 
and the perception of the disease. This has been confirmed in previous studies, where it 
has been demonstrated that low associations exist between pulmonary function measures 
on the one hand and symptoms, health complaints and quality of life on the other hand 
(42; 53; 77; 116; 118). The World Health Organisation acknowledged this problem and 
distinguished between problems in function and structure (impairment), problems in 
activities (disability) and participation problems (restrictions in daily and social life) 
using the ICF model, which refers to the International Classification of Functioning, 
Disability and Health (ICF) (1). In this ICF model, the discrepancy between impairment 
and participation problems is explained by external (e.g., work environment) and 
internal factors (e.g., age, personality) (Figure 1).   
It may be hypothesised that participation problems are associated with the level of 
adjustment, or adaptation to the physiologic impairment. In this thesis, we define 
‘adaptation’ as a behavioural change, which is necessary to adjust to the physiologic 
impairment. According to our definition, adaptation is ‘learning to cope with a 
participation problem by adjusting behaviour and environment to minimise the effects of 
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the disorder, establish an optimal equilibrium between load and capabilities and 
minimise invalidating cognitions and emotions’. We expect that adaptation may 
contribute to explaining the discrepancy between impairment and participation problems 
(e.g., sick leave). 
 
 
Figure 1: The ICF model 
 
 
Objectives 
The main objective of this thesis was to investigate associations between a broad range of 
different factors and sick leave in workers with asthma and COPD. These factors include 
pulmonary function measures, health complaints, functional limitations, work 
characteristics, psychosocial variables and knowledge about the disease.  
We especially focused on adaptation to functional limitations with respect to sick leave 
and the relative contribution of the different determinants of sick leave, using 
multivariate analysis techniques. Combining several determinants of sick leave will be of 
great value, since sick leave will be the result of a number of factors, rather than from just 
one predictor.  
 
Outline of the thesis 
Chapter 2 describes the results of a qualitative study in which a heterogeneous group of 
workers with asthma and COPD attended a focus group interview. They discussed 
problems they experienced at work and at home regarding their lung disease and sick 
leave. An inventory was made of possible determinants of sick leave.  
The results of the qualitative study showed that many factors were associated with sick 
leave. This finding was the starting point for a larger, quantitative study, in which we 
attempted to confirm the results of the first study in a larger population, using 
questionnaires. Since previous studies had not investigated the combined influence of 
several potential determinant categories of sick leave, we examined associations of sick 
leave with disease characteristics, demographic variables, health complaints and 
functional limitations, work characteristics and psychosocial variables together in one 
multivariate regression model (chapter 3). Using this procedure enabled us to 
characterize the relative contribution of each category of determinants on sick leave.  
Using the same dataset as in chapter 3, we quantitatively investigated the role of 
adaptation to functional limitations in sick leave in chapter 4. This appeared to be an 
important factor in sick leave according to the results of the first qualitative study. We 
Asthma/COPD 
Function 
(impairment in 
the lungs) 
Activities 
(limitations) 
Participation 
(restrictions: 
SICK LEAVE) 
External 
factors 
Internal 
factors 
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integrated adaptation to functional limitations into another multivariate model for sick 
leave, together with the categories of determinants as presented in the previous chapter. 
Unlike chapter 3, differences between workers with and without sick leave are examined, 
rather than differences between high-frequent and low-frequent sick leave. In addition to 
the two models for determinants of sick leave in asthma and COPD patients, we calculate 
a multivariate regression model for the total group of asthma and COPD patients.  
In chapter 5, we describe how we used a theory from the behavioural sciences to explain 
sick leave: the Model of Planned Behaviour. This theory states that behavioural intention 
is best predicted by attitudes towards the behaviour, perceived social norms regarding 
the behaviour and perceived control towards the behaviour and that behavioural 
intention is the best predictor of the actual behaviour (4-6). Therefore, we investigated 
associations between attitudes towards sick leave, perceived social norms regarding sick 
leave and perceived control on the one hand and sick leave on the other hand, again 
using multivariate analyses. For this study, the same population of workers with asthma 
and COPD was invited to participate again. 
Knowledge about the disease may be necessary to adapt to the functional limitations. In 
addition, it may be expected that little knowledge about the disease may lead to worse 
health outcomes.  In chapter 6, we calculate associations between sick leave and two 
different types of knowledge, using the same dataset as in chapter 5. Therefore, we 
investigated knowledge about the management of asthma and COPD and whether or not 
the participants knew their diagnosis correctly. In addition, we investigated associations 
between these two types of knowledge and health complaints, functional limitations, 
adaptation to functional limitations and perceived control. 
In chapter 7, we present the results of a one-year longitudinal study. In this prospective 
study we investigated predictors of changes in sick leave, using health complaints and 
functional limitations, adaptation to functional limitations, disease characteristics, 
patient characteristics, work characteristics and psychosocial variables. Therefore, we 
calculated multivariate models for predictors of an increase in sick leave, of a decrease in 
sick leave and of stable high sick leave, using both datasets. 
The results of all studies are discussed and put into perspective in chapter 8. 
Implications for practice, as well as recommendations for future research are given. 
Chapter 1 – General introduction 
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Legends Table 1 
 
Dis = disease  
A:   asthma 
C:   COPD 
AC:   asthma + COPD   
CN:   chronic non-specific lung disease 
 
Des = design 
CR:   cross-sectional study / retrospective study 
L:    longitudinal / prospective study 
 
Out = outcome  
WD:   work disability 
SL:   sick leave 
UE:    unemployed 
 
Other: 
N:    population size 
OR:    Odds Ratio 
PR:    prevalence ratio 
RR:    relative risk 
       :   category of predictors was not investigated 
-:    variable was investigated, but no significant association with the outcome 
parameter was observed 
(C):    variable was included in multivariate model as a confounder 
 
Abbreviations 
ETS:   Environmental Tobacco Smoke 
FEV1:  Forced expiratory volume in 1 second 
FVC:   Forced vital capacity 
IVC:   Inspiratory vital capacity 
PC20:  Histamine provocation concentration producing a fall in FEV1 >20% 
VGDF: Vapours, Gasses, Dust, Fumes 
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ABSTRACT 
In this qualitative study, the role of adaptation to limitations, resulting from obstructive 
pulmonary disease, was investigated regarding sick leave. Twenty-four participants with 
asthma and COPD joined one of eight focus-group interviews, completed questionnaires 
on personal characteristics and sick leave, and underwent pulmonary function tests. The 
participants discussed problems at work and at home and contact with physicians. Based 
on the interviews, a panel of experts defined eight criteria to categorise the participants 
into an ‘adequately adapted’ (A+) and ‘less adequately adapted’ (A-) group. A+ showed 
less sick leave, independent of lung function. A+ reported fewer health complaints 
(dyspnea, fatigue) than A- and experienced fewer problems at work and at home. No 
differences were observed between A+ and A- with respect to contact with different 
physicians.  
Adaptation seems to be an important determinant of sick leave in chronic obstructive 
pulmonary disease. Further quantitative research is needed to confirm this hypothesis. 
 
KEYWORDS: health perception, obstructive pulmonary disease, workers, acceptance 
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INTRODUCTION 
In the Netherlands, one in ten individuals has pulmonary complaints (71). Of this ten 
percent, a considerable number is employed (13) and takes sick leave due to such 
complaints (38). Sick leave due to COPD or asthma takes a third place in the rankings, 
according to Smulders and colleagues (83). It is important to pay attention to sick leave 
and its determinants, as sick leave and work disability are expensive for society. 
Moreover, lasting disability not only leads to a considerable loss of income for the 
chronically ill, but also to a loss of social life and purpose in life through working. 
According to existing literature, psychosocial factors play a role in determining sick leave 
in workers with asthma or COPD. Perception of complaints, symptoms and use of 
medication are cited to be better predictors for work disability, than objective lung 
function parameters (23). An association between the severity of experienced symptoms, 
comorbidity, health beliefs and sick leave, was presented in a recent paper on sick leave 
in asthma patients (37). Quality of life was a determinant of sick leave in a study of 247 
patients with asthma and COPD (52). According to another study on individuals with 
asthma, those who stopped working and those who were still employed, differed in the 
number of limitations they experienced, in fatigue and in psychological complaints (56). 
In another study it was stated that work characteristics, like profession, working 
conditions and physical workload were related to work disability due to asthma (21). 
These associations were independent of asthma severity based on lung function 
measurements (21). 
It appears that objective severity of the pulmonary disorder is not the most important 
predictor of sick leave, as is illustrated by the studies mentioned above. This is in 
agreement with earlier publications on low correlations between disease severity and 
complaints and limitations (17; 53; 106; 116; 118), where it was stated that the perception 
of the disease and the process of learning to live with limitations played an important role 
(10). The necessity of finding a new balance can be considered within the framework of 
the ‘Model Workload and Capacity’, which provides a basis for guidance by occupational 
physicians (99). According to this model, health problems are to be expected when the 
load of an employee is higher than his capabilities for an extended period. This may occur 
when work or domestic load for an individual exceeds his capabilities. However, a normal 
load may cause problems when an individual has reduced capabilities due to a 
pulmonary disorder and according to the model, a decrease in load is necessary to avoid 
overloading (10; 98). Adaptation is the process of bringing load and capabilities into 
equilibrium. We defined adaptation as follows: learning to cope with a handicap or 
participation problem by adjusting behaviour and environment to (a): minimise the 
effects of the disorder, (b) establish an optimum equilibrium between load and 
capabilities and (c) minimise invalidating cognitions and emotions. 
Adapting to a chronic pulmonary disorder requires behavioural changes in which 
cognitive and emotional processes are involved. The patient will have to submit to his 
permanent loss of capabilities and accept that a concomitant change of behaviour is 
necessary. This process takes time. The practical and social implications of the disease 
depend on the extent as to which an individual learns to live with the disease. Individuals 
that are struggling with this process of adaptation for a longer duration may encounter 
problems at work, eventually causing sick leave. Domestic problems may cause an 
increase in load, which may lead to absence from work. Similarly, investing too much 
energy at work may result in neglecting family life. It is expected that this may cause 
problems in the long run. It is hypothesised that inadequate adaptation to a pulmonary 
disorder is associated with sick leave. 
Since little is known about these processes of adaptation in patients with obstructive 
pulmonary disease, focus group interviews were used in this exploratory qualitative 
study. The aim of this study was to make an inventory of the wide range of problems as 
experienced by workers with asthma or COPD. During the interviews participants 
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discussed problems at work, domestic problems and how these problems are related to 
their process of adaptation and sick leave. 
 
 
METHODS 
Population 
Patients with physician-diagnosed asthma or COPD, without acute comorbidity (N=24), 
participated in this project. To obtain a heterogeneous group, participants were recruited 
by three occupational physicians (n=15), a chest physician (n=2), a social worker from 
the Department of Pulmonology (n=3) and a sports club for lung patients (n=4). The 
participants differed in demographics, disease severity and work characteristics in order 
to collect a large variety of experiences. Due to the exploratory aim of this study, it was 
not necessary to collect a representative group of employees (66). 
 
Focus group interviews 
Focus group interviews were used, which are recommended for exploratory studies. The 
main advantage of this technique is that the participants can agree with or contradict 
each other to obtain extra information (91). Eight focus group interviews were held, all 
led by a psychologist (ATh), in the presence of a health scientist (CB). Each focus group 
consisted of two to four participants and the average duration of the interview was two 
hours. The participants spoke about problems and experiences at work, at home and 
when consulting several physicians.  
Based on audiotapes of each interview a written report was made by the health scientist 
and furthermore, for each participant it was reported whether every subject was 
discussed and if so, what the participant had said. The psychologist extended on these 
reports, when necessary. An occupational physician (JvdG) read the reports to 
differentiate between primary information as given by the participants and interpretation 
by the health scientist and psychologist. Differences in opinion were solved by replaying 
the audiotapes to come to a valid assessment. 
Firstly, attention was paid to behavioural characteristics compatible with adequate or 
inadequate adaptation, when processing the interviews. For this, the researchers 
focussed on characteristics and behavioural aspects that were mentioned in the 
interviews. Eight criteria were formulated by all authors to adequately summarize all 
information of the interviews. The aim was to define behavioural expressions instead of 
the concomitant perception, cognition or emotions (acceptance). The authors did not 
have any insight in the sick leave records when formulating the eight criteria. 
 
Lung function and questionnaires 
Forced Expiratory Volume in one second (FEV1) and Forced Vital Capacity (FVC) were 
measured (SensorLoop, SensorMedics) before and after bronchodilation (400 µg 
salbutamol) of each participant. FEV1 and FVC were measured to quantify airway 
obstruction (FEV1/FVC). The severity of COPD (FEV1/FVC <0.70) was classified using 
the GOLD standard (mild: FEV1 > 80% predicted; severe: FEV1 < 80% predicted) (70). 
The participants without airway obstruction (FEV1/FVC > 0.70) were classified as asthma 
patients. In the results section, no distinction has been made between participants with 
asthma and COPD due to the small sample size. 
Frequency, duration and cause of sick leave over the last two years were obtained using a 
questionnaire. Furthermore, each participant was asked if he or she was receiving any 
disability benefits. Due to the qualitative and exploratory nature of this study, no 
statistics were performed. 
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RESULTS 
Population 
Eight females and sixteen males with a chronic obstructive pulmonary disorder 
participated in this study. Population characteristics, lung function parameters and sick 
leave figures are presented in Table 1. 
 
Table 1: Subject characteristics 
CHARACTERISTICS  TOTAL A+ A- 
Demography  N N N 
Sex M/F 16/8 6/2 10/6 
Age Years# 46.9 (7.6) 50.8 (6.3) 45.9 (7.1) 
Education Low 
Middle 
High 
12 
8 
4 
5 
3 
0 
7 
5 
4 
     
Diagnosis     
Asthma  10 4 6 
COPD Mild (GOLD I)  
Severe (GOLD IIab+III) 
6 
8 
0 
4 
6 
4 
     
Sick leave     
Duration <1 month   
1-3 months 
>3 months 
total work disability 
7 
10 
5 
2 
5 
2 
0 
1 
2 
8 
5 
1 
Frequency Per year# 3.7 (2.8) 1.8 (2.7) 4.6 (2.4) 
# data expressed as mean (standard deviation) 
 
Adaptation 
A number of behavioural characteristics that gave a good impression of relevant aspects 
of adaptation came up in the interviews. Each of these eight characteristics was 
formulated into one unambiguous criterion. The eight criteria, representing aspects of 
inadequate adaptation are presented in Table 2. In addition, the number of criteria 
applicable to each participant was scored to obtain an adaptation score, ranging from 
zero to eight. The authors did not have any insight in the sick leave records when scoring 
the eight criteria for each participant. 
 
Table 2: Eight criteria for classification into the adequately adapted group and 
  less adequately adapted group 
Criteria Aspects of inadequate adaptation  
1 Ignoring the disease and limitations (at work and at home) 
2 Avoiding to tell colleagues or employer about the lung disorder 
3 Avoiding to stand out between colleagues by working slower or taking sick leave more often 
4 Trying to avoid sick leave by extending sick leave to weekends or holidays 
5 Choosing work as the most important thing in life, above social life 
6 Hiding the lung disorder, e.g., by taking in medication in secret 
7 Not saving energy for social life 
8 Being easily affected by remarks on the (consequences of the) disease made by others 
 
The distribution of frequency of the number of criteria of inadequate adaptation shows a 
bimodal distribution, which supports the A+ and A- classification as is shown in figure 1. 
Participants meeting at least four criteria were classified as inadequate adapters (A-) 
(n=16), whereas the others were classified as adequate adapters (A+) (n=8). 
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Figure 1: Frequency distribution of the number of criteria for inadequate adaptation (A-) 
 
Sick leave 
No association was found between measured lung function parameters and sick leave 
(Table 3); yet, a relation seemed to exist between adaptation and sick leave (Table 1). The 
A- group reported sick leave more often and of a longer duration, whereas no differences 
in lung function were observed between the A+ and A- groups. 
 
Table 3: Association between sick leave and lung function 
Duration of sick leave N Obstruction a 
yes       no 
< 1 month 7 4  3 
1-3 months 4 2  2 
>3 months 13 8  5  
a Obstruction: FEV1/FVC< 70% 
 
At work 
During the interviews, dyspnea and fatigue were mentioned as the most important 
complaints at work. The participants understood each other well, but indicated the 
difficulty of explaining the implications of dyspnea and fatigue to outsiders, like 
colleagues or employer. 
All participants complained of dyspnea, which is a specific complaint in lung disease. 
Fatigue was described as an extreme fatigue, different from ‘normal’ tiredness. The 
participants often felt misunderstood, as fatigue is a non-specific complaint and everyone 
is tired now and then. All participants in the A- group reported to suffer from fatigue. 
Different emotions seem to play a role in chronic obstructive pulmonary disease. Five 
participants admitted to be ashamed for their disease. As a result, they withdrew 
themselves to e.g., the cloakroom to inhale their medication, to avoid being recognized as 
a pulmonary patient. Ten participants felt guilty towards their colleagues, when they 
realised they could not work as hard as before, where A- participants appeared to be 
bothered more by these emotions than A+ participants. Five participants were afraid to 
be treated differently, because of stigmatisation. Consequently, these people were not 
inclined to adjust their behaviour by slowing down work pace, or change tasks, whenever 
they became fatigued. This type of behaviour is part of inadequate adaptation. 
The participants did not readily complain about working conditions, such as other people 
smoking at work. (Until 2004, smoking at work is still allowed in the Netherlands). The 
tendency to hide the illness and avoid complaining may raise problems. Yet, when 
someone does not clearly indicate to be bothered by tobacco smoke, colleagues will not 
consider stopping smoking at work. However, the participants experienced this as a lack 
of understanding, resulting into poor relationships with colleagues. 
0
1
2
3
4
5
6
Number of A- criteria
N
0 1 2 63 4 5 7 8
A A
A+ A- 
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The psychologist who led the interviews asked the participants if they could use job 
control opportunities whenever their complaints worsened. Sixteen participants reported 
to be able to lower their work pace, or withdraw themselves when they experienced 
dyspnea and to continue work after they had recovered. The utilisation of job control 
opportunities is labelled A+ behaviour. Four participants hardly took any sick leave, since 
they wanted to continue working at all costs, remaining at home only if they really could 
not go to work. They preferred to postpone giving into their illness to the weekends or 
even holidays to avoid sick leave and two of these four even took a day off when they fell 
ill. This foursome showed other aspects of A- behaviour as well. 
 
At home 
Dyspnea and fatigue played a role in the home situation as well: thirteen participants 
reported needing some time to recover after a day of working. Emotions played a role at 
home as well. Thirteen participants who could not fully take part in the activities of daily 
living, felt guilty and angry. Participants with fatigue complaints at home (mainly A-) 
preferred to take a rest in advance of the next day at work, instead of undertaking social 
activities. Three A+ participants reported less fatigue and spoke about undertaking social 
activities in the evening, distributing their energy better throughout the day. 
The participants were easily perturbed by the reaction of people in their social 
environment. Some (mainly A-) were easily affected by remarks made by neighbours. 
Examples of such remarks are: ‘why is he working in his garden at such a low speed’, or 
‘why is he at home again, instead of at work’. The participants did not talk easily about 
their illness or sick leave with their acquaintances due to feelings of shame. Several 
participants found it difficult to complain about tobacco smoke at home, similar to 
problems experienced with tobacco smoke at work. Eight participants reported lack of 
understanding at home, similar to their work situation, despite their tendency to hide 
their limitations. The participants did not seem to be aware of this. It appeared that the 
participants did not have insight in the association between unclear stating their 
complaints and the lack of understanding of their limitations by others. 
 
Medical management 
During the interviews, the participants spoke about contacts and experiences with their 
general practitioner, occupational physician, chest physician and medical disability 
advisor. The participants agreed that the general practitioner was always willing to make 
a house call when needed, often used an electronic file which kept him up to date of the 
lung problems and was willing to spend time on the psychosocial problems of the disease. 
Three participants mentioned a bad relationship with their general practitioner, but 
could not easily change to another physician due to overcrowded practices. Length of 
time waiting for an appointment to see their doctors was mentioned frequently. It may be 
possible that the longer waiting time increases the duration of sick leave. Thirteen 
participants were seeing their chest physician on a regular basis and did not have any 
contact with their general practitioner. 
Thirteen participants appreciated the fact that they could have a say in the moment of 
return to work after a period of sick leave when consulting their occupational physician. 
The mediating role of the occupational physician with respect to conflicts at work 
resulting from one’s limitations was always valued. The participants that were 
dissatisfied with their occupational physician believed that he would not be of any help to 
them. Five participants had never contacted their occupational physician, since they had 
hardly taken any sick leave. 
In the Netherlands, a patient has to be evaluated after one year of sick leave, by a medical 
disability advisor. The latter decides whether the patient will receive disability benefits 
indefinitely. The eleven participants that were seen by a medical disability advisor could 
be divided into two groups. One group had partially started to work again, with help of 
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the occupational physician and the company social worker. The disability assessment was 
more or less a confirmation of the present situation due to the proper management of 
sick leave by the occupational physician and social worker. The second group visited the 
medical disability advisor following 52 weeks of sick leave. For this group, no 
rehabilitation programme had been started and, the judgement of the medical advisor 
was unclear, which made them insecure. Three participants complained about the 
impersonal summons for the medical disability assessment by the medical disability 
advisors. A more personalised approach would be helpful in improving the contact 
between patient and medical disability advisor. 
Fifteen participants contacted their chest physician on a regular basis. They appreciated 
the accessibility of their chest physician, the readiness to make time to see the patient 
when needed and the readiness to discuss subjects other than the pulmonary complaints. 
No negative points were mentioned about the chest physician. 
The A+ and A- group did not strikingly differ in their opinion on medical management by 
the various physicians. More A- participants appear to have spoken about work with their 
chest physician. Yet, it remains unclear if this difference may be explained by the fact that 
this group experienced more problems at work. 
 
DISCUSSION 
The aim of this study was to explore the association between adaptation to limitations 
and sick leave in workers with asthma or COPD, using the ‘Model Workload and 
Capacity’ (16). 
Sick leave in the adequately adapted group (A+) appeared to be lower than in the 
inadequately adapted workers (A-), with strikingly, the severity of the obstructive 
pulmonary disorder (FEV1/FVC) was not different between the two groups. This is in 
agreement with earlier studies. Other research groups have shown weak associations 
between measured lung function and perception of dyspnea (17; 53; 106; 116; 118). On 
the other hand, sick leave and work disability in individuals with asthma or COPD appear 
to be related to complaints and limitations experienced, rather than to objective disease 
severity (21; 23; 37; 52; 56). Based on these findings it can be hypothesised that 
individuals with relatively few pulmonary problems experience difficulties in adapting to 
their limitations resulting in high sick leave, whereas individuals with a more severe 
pulmonary problem may be adapted more adequately and stay at work as a result. The 
results of this study match this hypothesis. However, it could not be tested due to the 
qualitative aim of the study. 
It seems likely that lung patients, especially COPD patients, have to face the necessity of 
acceptance and adaptation over and over again, due to the progressive nature of the 
disease. This adjustment will take time whenever a change in disease severity occurs. The 
time since diagnosis is therefore associated with adaptation. This association may explain 
the difference in mean age of five years between A+ and A-. The age difference may also 
be explained by the fact that individuals of a higher age come to terms with their loss of 
capabilities more easily than younger people. This can contribute to the adaptation 
process. 
Taking into consideration the criteria for adaptation that were distilled from the 
interviews, it can be observed that the association between adaptation and sick leave is 
not unambiguous. Several criteria for inadequate adaptation describe types of behaviour 
that result in low sick leave. Individuals who ignore their limitations or try to postpone 
their sick leave to the weekends and holidays will show little or no sick leave in the 
beginning. However, it can be expected that this behaviour will contribute to overloading 
in the long run. As a result of this overloading, the risk for a period of sick leave of a 
longer duration will be increased. Subsequently, this period of sick leave may force 
someone to acknowledge that his own physical limits have been exceeded. In this way, a 
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spell of sick leave may be part of the acceptance and adaptation process (98). This 
hypothesis needs further investigation. 
Fatigue appeared to be a central complaint throughout the interviews. Kremer and 
Wevers reported that fatigue is an important complaint in employees with asthma (56). 
In their study, fatigue was a serious problem for nearly all who stopped working due to 
asthma. Workers being on sick leave for more than three months were more fatigued 
than the workers with asthma without any sick leave at all. An important finding of the 
study presented here, is the association between fatigue and inadequate adaptation: 
complaints of fatigue were more apparent in the A- than in the A+ group. It can be 
hypothesised that fatigue, even more than dyspnea, is the link between insufficient 
adaptation process and sick leave. In the interviews, fatigue was mentioned as a direct 
cause of sick leave, and as a result, fatigue has become a problem associated with a 
diminished quality of life in individuals with asthma (7) and COPD (28). In other chronic 
disorders, fatigue is also considered as a complaint that is strongly associated with sick 
leave (79; 117). 
 
Medical management 
No clear differences have been observed between the A+ and A- groups with respect to 
medical management. Some general aspects will be mentioned. The participants found it 
useful to have a say in the process of returning to work gradually, conferring with their 
occupational physician. This became compulsory for all employees in April 2002, when a 
new law in the Netherlands on disability management and sick leave became effective in 
which employees and employer are forced to play an active role in promoting return to 
work and preventing work disability. The participants who underwent a more clear 
return to work program during their first year of sick leave were more positive about the 
work-disability assessment and the medical disability advisor. Discussing aspects of 
perception or social consequences of the lung disorder with an occupational physician, 
general practitioner or chest physician was appreciated by the participants. It is 
important to pay attention to these aspects since they may contribute to acceptance and 
adaptation. 
 
Methodological considerations 
Focus group interviews were used since this was the first study to explore the role of 
adaptation in sick leave in individuals with obstructive pulmonary disease. The main 
advantage of this technique is that it is possible to collect information in an open, 
explorative way on a relatively unknown issue. Mathieson recommends this method to 
map experiences, attitudes and behavioural aspects in individuals suffering from any 
illness, as a first phase of research (67). In comparison to studies with questionnaires, it 
is possible to discuss subjects that were not recognised as important by the researchers 
before and consequently had not been put on the agenda initially. An additional 
advantage of this technique is that a lot of information can be collected from a relatively 
small number of individuals in a short period of time. No new experiences came up in the 
last interviews. According to the guidelines of this technique, this is an indication that all 
relevant information has been collected and that the number of interviews and 
participants has been sufficient (66; 91). 
We tried to recruit a heterogeneous group rather than a representative group of all Dutch 
individuals with chronic obstructive pulmonary disease. The more heterogeneous the 
group, the more different experiences can be expected to be revealed in the interviews. 
The results of the interviews show that individuals with chronic obstructive pulmonary 
disease experience a large variety of problems and choose many different solutions to 
solve these problems. However, the present results do not provide information on the 
prevalence of these behavioural aspects (66).   
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A multidisciplinary panel defined the criteria to classify the participants into the A+ and 
A- groups. They attempted to formulate criteria of adaptation concerning behaviour at 
work rather than concomitant cognitions and emotions (acceptance process). Some 
subjectivity will have occurred when selecting and formulating the criteria. The 
researchers have tried to minimize this subjectivity by discussing the classification and 
exact formulation frequently. Maso and Smaling defined this process as ‘consensual 
validation’ (66). It was not possible to utilise an existing instrument, since very little was 
known about the role of adaptation in sick leave. To the best of our knowledge, only one 
research group used acceptance of illness as a classification variable for asthma patients 
based on in-depth interviews (3). However, the authors did not report the criteria for 
classification. 
A limitation of self-reported information is that memory bias and social desirability, may 
bias the results. The validity of self-reported sick leave – an important outcome variable 
of this study – appears to be sufficient when total duration and frequency are 
investigated rather than specific causes of sick leave episodes (30). The observed 
differences may be influenced by negative affectivity. In a longitudinal study, negative 
affectivity was a predictor of physical complaints in the elderly (58). In the present study, 
negative affectivity may induce participants to report more limitations in their work or 
activities of daily life, as well as about their state of health. On the other hand, 
participants with low negative affectivity will estimate their work and general health as 
more positive. It is difficult to assess the size of the effect of this type of information bias 
on this explorative study. It remains unclear whether negative affectivity should be 
approached as one of the cognitive processes that play a role in the acceptance and 
adaptation processes involved with a chronic disease. 
 
CONCLUSION 
In this exploratory study, attention was paid to the association between adaptation and 
sick leave. The results suggest that adaptation may be an important determinant of sick 
leave in individuals with chronic obstructive pulmonary disease.  
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ABSTRACT 
The aim of this exploratory study was to investigate associations between sick leave in 
workers with asthma or COPD and disease-related variables, psychosocial variables and 
work characteristics. 
All participants completed questionnaires on sick leave, health complaints, functional 
limitations, work characteristics and psychosocial issues and underwent a pulmonary 
function test (FEV1 and FVC before and after bronchodilation). Logistic regression 
analyses were performed to investigate variables independently associated with high sick 
leave (i.e. more than twice a year or longer than 1 month per episode). 
189 patients with physician-diagnosed asthma (n=118) or COPD (n=71), who have had 
paid work in the past 12 months participated in the study. 
Asthma patients, not having an emotionally difficult job, with low job satisfaction, who 
had changed of employer, utilized job control and who encountered pulmonary 
aggravating factors at work, were found to have a higher incidence of sick leave. COPD 
patients, who had informed their employer or colleagues about the disease, who did not 
have difficult tasks at work, who did not hide dyspnea and limitations and who reported 
high fatigue were showing higher sick leave. FEV1 and FVC were not associated with sick 
leave in either group. 
It was concluded that psychosocial variables, work characteristics, functional limitations 
and complaints play a more important role in sick leave in workers with asthma and 
COPD than FEV1. 
 
KEYWORDS: chronic obstructive lung disease, work, sickness absence, perception, 
quality of life 
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INTRODUCTION 
A recent study of the National Health Institute Survey revealed that in the USA, 43% of 
asthma patients and 48% of all COPD patients between 20 and 70 years of age reported 
limitations in their ability to work, of which a considerable part was in the working age 
(113). It is expected that workers with high sick leave are at risk for work disability in the 
future. To formulate and improve interventions to reduce sick leave, determinants of sick 
leave due to respiratory disorders should be investigated. 
Several studies have been conducted on variables associated with either work disability 
or sick leave. One study reviewed medical records in an outpatient medical practice. It 
was found that respiratory symptoms, medication use and hospitalization were stronger 
predictors of work disability in adults with asthma, than FEV1 (23). In another study on 
work disability due to asthma, it was shown that respiratory symptoms and medication 
were the strongest predictors of disability. Working conditions, including physical 
demands and chemical exposures, appeared to be additional risk factors for work 
disability (21).  
Alexopoulos and Burdorf showed that asthmatic complaints and occupation predicted 
sick leave, rather than lung function measures and smoking history (8). In a cross-
sectional study by Erickson and colleagues among workers with asthma, severity of 
respiratory symptoms and comorbidity were associated with sick leave as well as health 
beliefs, such as experienced barriers and avoidance of situations triggering asthma (37). 
In another study it was found that psychosocial processes play a role in work 
absenteeism, since associations were demonstrated between the quality of life sub-scales 
‘stigma’ and ‘anxiety’ and absence from work (52). From the literature it can be 
concluded that psychosocial variables and work characteristics appear to be important, 
besides objective lung function constraints. However, no studies have so far investigated 
the combined effects of health complaints, lung function measures, work characteristics 
and psychosocial variables (such as cognitions, emotions, or acceptance of illness) on sick 
leave in asthma and COPD as separate disease entities. If work characteristics as well as 
psychosocial variables are associated with sick leave, this will have implications for 
interventions aiming to reduce sick leave.  
The aim of this exploratory cross-sectional study was to investigate associations between 
sick leave in workers with asthma or COPD and variables related to disease severity, as 
well as psychosocial and work characteristics.  
 
METHODS 
For the aim of this study, we used a cross-sectional design to investigate associations 
between sick leave and lung function measures, health complaints, psychosocial variables 
and work characteristics.  
 
Population 
The study population consisted of 189 individuals with physician-diagnosed asthma or 
COPD to whom bronchodilating and/or inhaled steroid medication had been prescribed, 
who were employed or had been employed in the past twelve months, who did not report 
acute comorbidity and were able to read or understand the Dutch language.  
The population was recruited in Nijmegen and its surroundings, using advertisements in 
free local papers (n=59), posters at pharmacists, general practitioners and physical 
therapists (n= 45) and personal invitation by chest physicians, occupational physicians 
and medical advisors (disability management) (n=85). The local Ethics Committee has 
approved of this study.   
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Measurements  
 Lung function  
FEV1 and FVC were measured before and after bronchodilation (BD) with salbutamol 
(400 µg) using spirometers (SensorLoop, Sensormedics). The degree of bronchial 
obstruction and reversibility ((FEV1 post BD – FEV1 before BD)/ FEV1 predicted) were 
calculated. The tests were performed by three trained technicians. In the setting of this 
study, it was not possible to measure bronchial hyper-responsiveness with histamine or 
metacholine-challenge. 
The participants were classified into the COPD group when the post-bronchodilation 
FEV1/FVC was lower than 70%, according to the GOLD-standard (70). Participants 
without airway obstruction (FEV1/FVC >= 70%) post-bronchodilation were classified as 
having a non-COPD obstructive pulmonary disease. These patients are likely to have 
asthma. 
 
Questionnaires 
Sex, age, level of education, chronic comorbidity, partner, children, time since diagnosis 
and smoking status were recorded as well as self-reported frequency and duration of sick 
leave during the past 12 months. 
Activity-related dyspnea was measured using the Physical Activity Rating Scale – 
Dyspnea, which is a modified version of the Physical Activity Rating Scale (PARS) (107). 
The participants were asked how often they performed twenty different activities in daily 
life (PARS-freq), the degree of dyspnea while performing these 20 activities (PARS-dysp) 
and to what degree they could control their dyspnea for each activity (PARS-control).  
Four sub-scales of the Quality of Life for Respiratory Illness Questionnaire (QoL-RIQ) 
(63) were used to assess quality of life (breathing problems (QOL-breath, 9 items), 
emotions (QOL-emo, 9 items), general activities in daily life (QOL-adl, 4 items) and 
social activities, relationships and sexuality (QOL-soc, 7 items)). Fatigue was measured 
using the 4-item Short Fatigue Questionnaire (SFQ) (7).  
In addition, work characteristics were investigated (adapted from frequently used Dutch 
questionnaires (19; 102; 103)): physical workload (e.g., walking, heavy lifting), mental 
workload (e.g., difficult tasks, time pressure), pulmonary aggravating factors at the 
workplace (e.g., smoking, draught, cold, dry or humid air), utilization of job control (e.g., 
change in work pace, number of tasks) and the capability to manage job and household. 
In addition, questions about structural adjustments at work were asked (e.g., change of 
tasks, or employer). All questions were answered on a 4-point scale ((1) never; (2) 
sometimes; (3) often; (4) very often).  
The Beck Depression Inventory (BDI) was used to measure depression (18). In addition, 
the participants were asked to complete twelve questions about different emotions (α= 
0.84), five questions about satisfaction (physical functioning, relationships, social 
functioning and work; α= 0.78) and four items about acceptance of illness. Finally, single 
questions about openness towards and experienced understanding of family, friends, 
employer and colleagues were completed  
 
Analyses 
The data were collected using computerized versions of the questionnaires (Test 
Organizer) and lung function tests. All variables were classified into five categories of 
possible determinants of sick leave: 1) lung function; 2) demography; 3) complaints and 
functional limitations; 4) work characteristics; 5) psychosocial variables (Table 1).  
Sick leave was dichotomized into high (more than two episodes per year or one episodes 
lasting more than one month) and low sick leave (less than three episodes and each 
episode shorter than one month) according to the self-reported information on sick leave 
in the past twelve months. 
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Separate regression equations for differences between the low and high sick leave groups 
were obtained for asthma and COPD, following the same procedure for both patient 
groups. All nominal variables were dichotomized to increase the power within each 
answering category. Decisions for the cut-off points were based on the content of the 
answering categories first and the number of subjects (power) within each category (at 
least 10%) subsequently.  
 
Table 1: Five categories of possible determinants 
Category Variables 
1. Lung function FEV1/FVC; FEV1 (% predicted); reversibility; GOLD-classification 
 
2. Demography Sex; age; level of education; comorbidity; having children; having a 
partner; time since diagnosis; smoking status  
 
3. Complaints / functional      
     limitations 
Frequency of activities (PARS-freq), activity related dyspnea (PARS-
dysp); control over dyspnea (PARS-control); quality of life with breathing 
problems (QOL-breath), with dyspnea in ADL activities (QOL-adl), with 
dyspnea in social activities (QOL-soc); fatigue (SFQ); limitations in daily 
life; managing job and household 
 
4. Work characteristics Physical and mental workload; utilization of job control; workload; 
pulmonary-aggravating work environment; adjustments in number of 
tasks, workplace or work pace; support at work; irregular working hours; 
changes in working hours, type of job or employer 
 
5. Psychosocial variables Depression (BDI); satisfaction; emotions; understanding; acceptance; 
denial; resistance; openness 
 
 
For the multivariate analysis, a three-step procedure was used. First, for each category of 
possible determinants of sick leave (Table 1) separately, a backward logistic regression 
analysis (40) using an exit criterion of p>=0.10 was performed to select the set of 
determinants with the strongest association with sick leave within each block. These 
results are presented as the preliminary models. Next, all variables that were maintained 
in the regression equations per category, were put together in a second backward logistic 
regression analysis using p>=0.05 as exit criterion. This resulted in two semi-final 
models: one for asthma and one for COPD. Third, for variables that were expected to be 
associated with sick leave, based on the literature, but were not maintained in the model, 
the forced entry method was used to assess the influence of each of these variables on the 
semi-final model, which resulted in a final model for asthma and a final model for COPD. 
Nagelkerke R2, frequently used in logistic regression analysis, was used to estimate the 
percentage of explained variance for the final models.   
In logistic regression analysis, at least ten participants for each independent variable 
(dichotomous or continuous) are necessary to obtain enough power (54). In this study, a 
maximum of seven independent variables for COPD and eleven for asthma were allowed 
for the final models.  
 
 
RESULTS 
Population  
The population consisted of 118 asthma and 71 COPD patients. Population characteristics 
are shown in Table 2.  
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Determinants of sick leave 
None of the variables in the categories ‘lung function’ and ‘demography’ were retained in 
the preliminary regression models (Table 3). 
 
Table 2: Patient characteristics 
VARIABLE CATEGORY ASTHMA n (%)  COPD n (%) 
  Sick leave  Sick leave 
  Low High  Low High 
Sex Male 32 (46) 29 (59)  22 (58) 24 (73) 
 Female 37 (54) 20 (41)  16 (42) 9 (27) 
       
Age Years  45 (11)* 44 (10)*  52 (8)* 48 (10)* 
       
Education Low # 40 (58) 34 (69)  20 (53) 19 (58) 
 High # 29 (42) 15 (31)  18 (47) 14 (42) 
       
Smoking Never 30 (44) 19 (38)  13 (34) 12 (36) 
 Ever 39 (57) 30 (62)  25 (66) 21 (64) 
       
Comorbidity Yes 52 (75) 41 (84)  28 (74) 26 (78) 
 No 17 (25) 8 (16)  10 (26) 7 (22) 
       
Lung function FEV1/FVC 81 (6)* 82 (6)*  57 (11)* 58 (11)* 
 FEV1 %predicted  90 (11)* 88 (15)*  61 (17)* 62 (17)* 
 Reversibility 4 (7)* 4 (8)*  7 (5)* 8 (9)* 
       
COPD (70)  Mild (I) - -  4 (11) 7 (21) 
 Moderate (IIa) - -  25 (66) 14 (42) 
 Moderate (IIb) - -  9 (24) 12 (27) 
*: Mean (standard deviation); #: Low education: < university; high education: bachelor / master degree 
 
As is shown in Table 4, the semi-final regression model for asthma showed that 
mentioning more than three pulmonary aggravating factors in the work environment, 
utilization of job control, not experiencing the job as emotionally difficult, having had a 
change of employer and low job satisfaction were associated with high sick leave. The 
percentage of explained variance was 40%. In the COPD group, more fatigue, less hiding 
of limitations, informing the employer and colleagues about the lung disease and having 
few difficult tasks at work were associated with high sick leave with a total percentage 
explained variance of 49%. Finally, the forced entry method was applied to assess the 
contribution of the variables age, sex, level of education and lung function variables to 
sick leave, since from the literature, these variables are known to be related to sick leave. 
Entry of these variables did not change the Odds Ratios of the variables in the model 
more than 5%. As a result, for asthma as well as for COPD, the semi-final and final 
models were equal.  
 
 
DISCUSSION 
To the best of our knowledge, this was the first attempt to investigate associations 
between disease-related characteristics, psychosocial and work variables and sick leave in 
one integral model, for asthma and COPD. The main finding of this exploratory study is 
that sick leave in asthma and COPD is not associated with FEV1. 
Work characteristics combined with psychosocial variables resulted in relevant 
associations with sick leave for both asthma and COPD. However, within the main 
categories psychosocial and work characteristics, different variables were associated with 
sick leave in asthma as compared to COPD, which stresses the importance for separate 
analyses for asthma and COPD.  
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Table 3: Preliminary multivariate models for high sick leave within each category for both 
asthma and COPD 
ASTHMA OR 95% CI COPD OR 95% CI 
Complaints / limitations    Complaints / limitations   
Job handling 0.3 0.1-0.8  More fatigue after work 10.0 1.4-79.0 
More fatigue after work 1.5 1.1-2.0  More dyspnea in social 
activities 
1.2 1.0-1.3 
    More fatigue 1.1 1.0-1.4 
       
Work characteristics    Work characteristics   
More pulmonary aggravating 
factors at work (>3) 
6.1 2.3-16  Difficult tasks at work 0.2 0.1-1.0 
More job satisfaction 0.2 0.1-0.5     
Utilization of job control 3.0 1.1-8.0     
Emotionally difficult job 0.1 0.0-0.5     
Possibility to change work pace 3.8 1.1-2.6     
Change in number of tasks 3.6 1.1-
12.0 
    
Possibility to take a break 0.3 0.1-0.9     
More walking during work 0.4 0.1-0.9     
Change in number of tasks 3.6 1.1-
12.0 
    
       
Psychosocial variables    Psychosocial variables   
More understanding of 
family/friends 
0.5 0.2-1.2  Employer / colleagues 
informed about disease 
4.6 1.2-18 
More depression 0.8 0.7-1.0  Less hiding dyspnea / 
limitations 
1.8 1.2-2.4 
More acceptance 1.2 1.0-1.4     
More emotions – total score 1.0 1.0-1.1     
OR: Odds Ratio; CI: confidence interval; OR>1: variable associated with high sick leave; OR<1: 
variable associated with low sick leave 
 
Asthma 
In the asthma group, more patients with high sick leave complained about pulmonary 
aggravating factors at work, which is in agreement with findings from a previous study by 
Blanc and colleagues, in which self-reported exposure to vapours, gases, dust or fumes 
was associated with work disability due to asthma (22). The severity of asthma cannot 
adequately be quantified in FEV1 or FEV1/FVC. Bronchial hyper-responsiveness is 
another aspect of asthma, which we could not assess in this study. The fact that 
pulmonary aggravating factors, such as vapours, tobacco smoke or temperature did not 
influence sick leave, supports the notion that bronchial hyper-responsiveness may be 
associated with sick leave. The near-normal values of FEV1  and FEV1/FVC and the low 
reversibility of the participants in the asthma group suggest – with considerable caution  
– that these were rather mild asthmatics. 
In general, low job control is associated with an increase in the frequency of sick leave 
(11). However, we found that job control opportunities were more often used in the group 
with high sick leave, than in the group with low sick leave. Illness-related shame might 
play a role. In a previous study, we found that lung patients were reluctant to discuss 
their health problems and limitations with others (26). Sick leave may force employees to 
discuss their health problems at work. It is likely that workers with asthma only dare to 
use job control opportunities, once colleagues and employer have been informed about 
their disease. Another explanation may be that this group is experiencing more 
difficulties at work. Sick leave may be a specific method to cope with these problems, as 
well as job control.  
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Table 4: (Semi-)final model for high sick leave 
ASTHMA B OR 95% CI 
Emotionally difficult job  (yes) -1.6 0.2 0.1 - 0.7 
Job satisfaction (high) -1.4 0.2 0.1 - 0.6 
Change of employer (yes) 1.6 4.8 1.3 – 17 
Utilization of job control (yes) 1.4 4.1 1.6 – 10.8 
Pulmonary aggravating factors at work (>3) (yes) 1.0 2.7 1.0 - 7.2 
Constant -0.6 0.5  
  
COPD B OR 95% CI 
Employer / colleagues informed (yes) 2.5 12.0 1.9 – 77 
Difficult tasks at work (yes) -1.8 0.2 0.0 - 0.9 
Not hiding dyspnea / limitations 0.9 2.6 1.5 - 4.5 
Little fatigue (general) -0.2 0.8 0.7 – 1.0 
Constant 3.1 0.0  
B=regression coefficient; OR =Odds Ratio; CI=confidence interval; OR>1: variable associated with 
high sick leave; OR<1: variable associated with low sick leave 
 
Workers with an emotionally difficult job were less likely to report high sick leave. In 
various studies, correlations were found between high psychological job demands and 
health complaints (physical and psychosocial) (94; 95). An explanation for this finding 
may be that an emotionally difficult job distracts the patient from his health complaints. 
Easier work provides time to reflect and may thus enhance experiencing health 
complaints. Besides, it may induce higher commitment to work and therefore increase 
the threshold for taking sick leave, resulting in staying at work despite having complaints. 
This behaviour is called sickness presenteeism, which is observed in the healthcare, 
welfare and education sectors (12).  
Finally, low job satisfaction was associated with high sick leave. It is likely that workers 
who are less satisfied with their job may take sick leave more easily. On the other hand, 
once an employee is suffering from pulmonary complaints, working may become more 
difficult, resulting in lower job satisfaction.  
 
COPD 
In general, it is expected that lack of openness with respect to the disease towards 
colleagues and employer and hiding dyspnea will result in high sick leave. However, it 
was the group with high sick leave that did not hide dyspnea and had informed their 
employer and colleagues. Possibly, workers with high sick leave are forced to be open 
about their disease, in order to explain their sick leave.  
Experiencing difficult tasks at work was mostly reported in the group with low sick leave. 
Probably, having difficult tasks is related to higher commitment, similar to having an 
emotionally difficult job in the asthma group. 
In the present study, fatigue was associated with sick leave. Fatigue is mentioned as a 
general complaint in many chronic disorders (79; 80; 108; 117). In this study, increased 
Odds Ratios for fatigue were found in the preliminary models.  
 
Other chronic disorders 
Since sick leave in workers with asthma and COPD is related to psychosocial variables 
and work characteristics, rather than to FEV1, it may be interesting to have a look at 
predictors of sick leave in workers suffering from other chronic disorders. In workers 
with rheumatoid arthritis (31), with musculoskeletal pain (45; 57; 97) or with a 
myocardial infarction (60; 74; 84), clinical disease variables were not found to be 
associated with work disability, sick leave or return to work following sick leave. Factors 
found to be associated with sick leave were work characteristics like job satisfaction (97), 
problems at work (57) and job stress (60), psychosocial factors like emotional distress 
and coping style (45) and functional limitations and complaints (31). These findings are 
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in agreement with our results, since sick leave was associated with subjective complaints 
and psychosocial factors and not with FEV1. Therefore, it can be hypothesized that sick 
leave is caused by factors associated with suffering from any chronic illness in general, 
rather than from impairments of the specific (pulmonary) disease.  
 
Further remarks 
This study was conducted to find determinants of sick leave that can be used in 
decreasing or preventing high sick leave and work disability. The variables associated 
with high sick leave should alert physicians and occupational health workers. Workers 
with asthma showing high sick leave reported more pulmonary aggravating factors at the 
workplace. It is likely that elimination of these factors will reduce sick leave. Since 
openness about the disease appears to be a condition to utilize job control opportunities, 
speaking about the disease should be encouraged.  
In the present study, subjective work characteristics, physical complaints, functional 
limitations and psychosocial variables were independently associated with sick leave, but 
not FEV1. In previous studies it has been reported that symptom severity and work 
characteristics were stronger associated with work disability and absenteeism in adults 
with asthma than FEV1 (21; 23; 37). Unfortunately, these studies have not investigated 
psychosocial variables and were not conducted in COPD patients. One study included 
COPD patients not as a separate category, but together with asthma patients in a group of 
patients with chronic non-specific lung disease (52). The results from this study were 
similar: absence from work was associated with quality of life instead of with pulmonary 
function measures (52). The World Health Organization (WHO) has recognized the 
discrepancy between physiological impairment and functional limitations in daily life.    
The WHO distinguishes between impairment (airway obstruction), limitations in 
activities (capacity to perform activities) and participation problems (capacity to 
participate in daily and social life) (1). In previous studies among lung patients, it has 
been shown that the degree of impairment was only weakly associated with the number 
of complaints and quality of life (17; 28; 42; 116; 118). It has been hypothesized that the 
participation problems are dependent of the level of adjustment, or adaptation, to the 
impairment (26).  As a next step, it can be hypothesized that the level of adaptation is 
associated with the magnitude of the disability and the participation problems. 
Adaptation may therefore be related to sick leave, rather than the physiologic 
impairment. Psychosocial factors may be important determinants, or markers of this 
adaptation process. 
 
Methodological considerations 
Although a longitudinal study is needed to reveal actual predictors of sick leave, this 
cross-sectional study offers the opportunity to investigate interconnections between 
different variables and sick leave.  
The use of FEV1 as a descriptor of disease severity in asthma and COPD requires some 
attention. Especially within the group with asthma, baseline FEV1 does not provide a 
complete view of the severity of asthma. Histamine or metacholine provocation tests, 
allergic status or peak flow variability should have given more information about the 
severity of asthma, but this was not possible due to practical and ethical limitations. In an 
ideal situation, an evaluation of spirometry during an episode of sick leave or peak flow 
monitoring at work would have been of great value, taking into account seasonality, 
triggers of disease activity and compliance with prescribed therapy in asthma patients.   
For COPD, a similar situation exists. Although FEV1 and FVC are better markers for 
disease severity for COPD compared to asthma, information about exacerbations during 
episodes of sick leave would have increased the validity of our conclusions about disease 
severity and sick leave. Longitudinal studies are needed, targeting at changes in 
respiratory status during and shortly before sick leave.  
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We attempted to detect selection bias, as induced by the three ways of recruiting the 
population, by entering a source-variable into the final models. Entering this variable 
into the final models did not change the Odds Ratios. However, the presence of selection 
bias may not completely be ruled out since the power of this study may not have been 
sufficient to detect selection bias. 
The population consisted mainly of individuals with light to moderate pulmonary 
problems, since only participants who had worked in the past 12 months were included in 
this study. Although the present results may not be fully applicable to the general 
population of workers with asthma and COPD, age and sex distributions were 
comparable with the population of patients with asthma and COPD between 18 and 65 
year as seen by 20 general practitioners, collected for the Continuous Morbidity 
Registration of Nijmegen, The Netherlands (85; 104). 
It can be concluded that psychosocial variables, work characteristics, functional 
limitations and complaints play a role in sick leave in workers with asthma and COPD, 
rather than FEV1. 
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ABSTRACT 
Determinants of sick leave should be investigated before interventions to reduce sick 
leave can be designed. This cross-sectional study compares employees with asthma and 
COPD with and without sick leave. 
118 participants with asthma and 71 with COPD underwent a lung function test (FEV1, 
FVC) and completed questionnaires on health complaints, work characteristics, 
demographic, psychosocial variables and self-reported sick leave in the past 12 months. 
Backward multivariate logistic regression analyses with sick leave (no/any) as dependent 
variable were conducted for asthma, COPD and the total group.  
Lung function measures were not significantly associated with sick leave in any group 
(p>0.05). For asthma, psychosocial variables (spending all energy at work OR: 0.7) and 
health complaints (frequency of dyspnea OR =0.4 and breathing problems like coughing, 
wheezing OR: 1.1) were associated with sick leave. In the COPD group, a demographic 
variable (age OR: 0.9) was the only significant variable to be maintained in the model. In 
the total group, variables within the work characteristics (adjustment in work pace OR: 
3.3), demographics (age OR: 0.9) and adaptation (spending all energy at work OR: 0.7) 
were maintained in the final model.  
Disease severity, as measured by lung function is not a determinant of sick leave in 
asthma and COPD. Different processes play a role in asthma and COPD. Interventions 
for reducing sick leave should aim more at psychosocial factors than at treating the 
disease severity. 
 
KEYWORDS: absenteeism, psychosocial, employees, determinants 
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INTRODUCTION 
Treatment of asthma and COPD is directed at the underlying airway obstruction and 
episodes of increased obstruction (exacerbations) and changes in airway obstruction 
present important markers of disease control and effectiveness of treatment. In chronic 
disorders however, orientation of the disease alone may not be sufficient in optimizing 
functioning in daily life. Guidelines focus their interventions for that reason on quality of 
life and daily functioning and this requires an orientation on the person, as functioning 
and quality of life are also determined by the patients’ health beliefs, symptom perception 
and coping style. 
In the Netherlands, as in all western countries, many people with a chronic disorder are 
employed (13). From previous studies it is known that suffering from a chronic disorder, 
like asthma and COPD, results in limitations in the ability to work (113). Increased levels 
of sick leave are seen as insufficient functioning, raising concerns on the adequacy of the 
treatment of asthma or COPD.  
One of the main tasks of Dutch occupational physicians is to guard and guide the 
employee who is taking sick leave. In addition, they advise about the prevention of 
occupational diseases and sick leave, e.g., by optimising the work environment and 
reducing workload, as is summarized in the new guideline on asthma and COPD for 
occupational physicians (72). One of the tasks of the general practitioners, specialists and 
occupational physicians is to improve quality of life of their patients, which may be 
established by decreasing sick leave, work disability and thus loss of income. 
The number of signs and symptoms (8; 23; 37), functional limitations (37), work 
characteristics (8; 21; 37) and psychological variables (37; 52) were all associated with 
sick leave and work disability. However, to the best of our knowledge, no study has 
integrated these patient features in relation to the severity of the disease, nor could we 
find comparisons, in workers with asthma or COPD, between those with and without sick 
leave. ‘Adaptation’, i.e. adjustment to the limitations resulting from the chronic illness, 
may be helpful in managing activities of daily living, including work (26), but its 
relevance in relation to other determinants of sick leave has not yet been established. The 
aim of the present study was to compare groups with and without sick leave in a 
population of workers with asthma and COPD. In a multivariate analysis, the combined 
effects of the level of signs and symptoms, functional limitations, work characteristics, 
psychosocial variables and adaptation on sick leave will be investigated. 
 
 
METHODS 
Population 
The study population consisted of 189 individuals with physician-diagnosed asthma or 
COPD, all using prescribed bronchodilators, without acute comorbidity, who were 
employed or had been employed in the past twelve months and were able to read or 
understand the Dutch language. The population was recruited by advertisements in free 
local papers (n=59), posters at pharmacists, general practitioners and physical therapists 
(n= 45) and personal invitation by pulmonologists, occupational physicians and medical 
advisors (disability management) (n=85). The local Ethics Committee has approved this 
study. 
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Measurements  
Lung function  
FEV1 and FVC were measured before and after bronchodilation with salbutamol (400 µg) 
using spirometers (SensorLoop, Sensormedics). The degree of bronchial obstruction and 
reversibility (% reference value) were calculated. The tests were performed by three 
trained technicians.  
The participants were classified into the COPD group when the post-bronchodilator 
FEV1/FVC was lower than 70%, according to the GOLD-standard (70). Participants 
without airway obstruction (FEV1/FVC >= 70%) were classified as asthma patients. 
  
Questionnaires 
Sex, age, level of education, chronic comorbidity, time since diagnosis and smoking 
status were recorded, as well as self-reported sick leave in the past 12 months. 
Activity-related dyspnea was measured using the Physical Activity Rating Scale – 
Dyspnea, which is a modified version of the Physical Activity Rating Scale (107). The 
participants were asked how often they performed 20 different activities in daily life 
(PARS-freq), the degree of dyspnea they experienced while performing each of these 
activities (PARS-dysp) and to what degree they could control their dyspnea during each 
activity (PARS-control).  
Four sub-scales of the Quality of Life for Respiratory Illness Questionnaire (QOL-RIQ) 
(63) were used to assess quality of life (breathing problems (QOL-breath, 9 items), 
emotions (QOL-emo, 9 items), general activities in daily life (QOL-adl, 4 items) and 
social activities, relationships and sexuality (QOL-soc, 7 items)). Fatigue was measured 
using the 4-item Short Fatigue Questionnaire (SFQ) (7).  
In addition, work characteristics were investigated using questions adapted from 
frequently used Dutch questionnaires (35): physical workload (e.g., walking, heavy 
lifting), mental workload (e.g., difficult tasks, time pressure), number of pulmonary 
aggravating factors at the workplace (e.g., smoking, draught, cold, dry or humid air), 
access to - and utilisation of - job control (e.g., change in work pace, number of tasks). 
Additionally, questions about structural adjustments at work were asked (e.g., change of 
tasks, or employer). All questions were answered on a 4-point scale ((1) never; (2) 
sometimes; (3) often; (4) very often).  
The Beck Depression Inventory (BDI) was used to measure depression (18). In addition, 
the participants were asked to complete twelve questions about different emotions (α= 
0.84), five questions about satisfaction (in physical functioning, relationships, social 
functioning and work; α= 0.78), four items about acceptance of illness and three 
questions about experienced understanding of family, friends, employer and colleagues. 
Finally, a number of items on adaptation, or adjustment, to the chronic lung disease, 
were investigated. The items were derived from the results of focus group interviews as 
conducted in a previous qualitative study (26). In this study, the concept ‘adaptation’ was 
divided into six concepts and for each concept Cronbach’s alpha (α) was calculated, with 
higher values presenting a higher internal consistency. Each concept consisted of at least 
two questions: 1. denial of limitations (α=0.71), 2. avoiding openness about the lung 
disorder towards colleagues and employer (α=0.75), 3. hiding the lung disorder, e.g., by 
taking in medication in secret (α=0.68), 4. spending all energy at work, not saving any 
for social life (α=0.76), 5. health complaints during social activities and 6. being easily 
affected by remarks about the disease by others (α=0.68).  
The data were collected using computerised versions of the questionnaires (Test 
Organizer) and lung function tests. All variables were classified into six categories of 
possible determinants of sick leave: 1. lung function, 2. demography, 3. complaints and 
functional limitations, 4. work characteristics, 5. psychosocial variables and 6. 
adaptation.  
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Analyses.  
Participants were classified into groups with or without sick leave in the past 12 months, 
according to the self-reported information on sick leave. Sick leave was defined as an 
episode of sick leave lasting at least two consecutive days. Separate regression equations 
for differences between the groups with and without sick leave were obtained.  
All nominal variables were dichotomized to increase the power within each answering 
category. Decisions for the cut-off points were first based on the content of the answering 
categories and subsequently on the number of subjects (power) within each category (at 
least 10%).  
The multivariate analyses were conducted three times: once for the total group, once for 
asthma and once for COPD, all following the same procedure. For these analyses, a two-
step procedure was used. First, for each category of possible determinants of sick leave 
(lung function, health complaints and limitations, work characteristics, demography, 
psychosocial variables and adaptation) separately, a backward logistic regression analysis 
(40) using an exit criterion of p>=0.10 was performed to select the set of variables with 
the strongest association with sick leave within each category. These results are 
presented as the preliminary models. Next, all variables that were maintained in the 
regression equations per category, were put together in a second backward logistic 
regression analysis using p>=0.05 as exit criterion. This resulted in three final models: 
one for the total group (asthma + COPD), one for asthma and one for COPD. Nagelkerke 
R squares, frequently used in logistic regression analysis, were used to estimate the 
proportion of explained variance (R2) for each category of possible determinants and for 
the final models.   
In logistic regression analysis, at least ten participants for each independent variable 
(dichotomous or continuous) are necessary to obtain enough power (54). In this study, a 
maximum of seven independent variables for COPD, eleven for asthma and eighteen for 
the total group were allowed for the final models. This condition was fulfilled for all 
groups.  
 
RESULTS 
Population  
The population consisted of 118 asthma and 71 COPD patients. Population characteristics 
are shown in Table 1. Age was significantly higher in the group without sick leave for 
COPD and the total group. No significant differences were observed in the other 
variables. 
 
Multivariate analyses 
The preliminary models (Table 2) revealed that sick leave in the total group was 
significantly associated with a higher FEV1/FVC (less obstruction), more breathing 
problems, more depression, a lower age and more health complaints in social activities. 
For asthma, a higher FEV1, lower frequency of dyspnea, more pulmonary aggravating 
factors at work, less satisfaction, not spending all energy at work and more health 
complaints in social activities were associated with sick leave. Sick leave in the COPD 
group was significantly associated with a lower age only. Adaptation was the only 
category of possible predictors to explain some variance in the total group (10%), as well 
as in the asthma (19%) and COPD groups (7%). 
The final models (Table 3) show the variables that have an independent contribution to 
sick leave, taking into account existing correlations between variables of different 
categories of possible determinants. For the total group, sick leave was associated with 
having had adjustments in work pace, lower age and not spending all energy at work. 
Experiencing dyspnea less frequently, having more breathing problems and not spending 
all energy at work were independently associated with sick leave in the asthma group. For 
COPD, sick leave was independently associated with lower age.  
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Table 1: Population characteristics 
VARIABLE Total n (%) Asthma n (%) COPD n (%) 
  Sick leave Sick leave Sick leave 
  Yes 
(n=133) 
No 
(n=56) 
Yes 
(n=88) 
No 
(n=30) 
Yes 
(n=45) 
No 
(n=26) 
Males 76 (57) 31 (55) 46 (52) 15 (50) 30 (67) 16 (62) 
        
Age (years) # 45.2 (10) 49.4 (10)* 43.8 (10) 45.5 (12) 47.8 (9.5) 54.0 (6.3)* 
        
Low education 79 (59) 34 (61) 55 (63) 19 (63) 24 (53) 15 (58) 
        
Never smoker 52 (39) 22 (39) 36 (41) 13 (43) 16 (36) 9 (35) 
        
Present comorbidity 105 (79) 42 (75) 71 (81) 22 (73) 34 (76) 20 (77) 
        
COPD 
(70)  
Mild (I) 
Moderate (IIa) 
Moderate (IIb) 
Severe (III) 
9 (19) 
21 (48) 
15 (33) 
- 
3 (12) 
17 (65) 
4(15) 
2 (8) 
* p<0.05 between the groups with and without sick leave; # data expressed as mean (standard 
deviation) 
 
DISCUSSION 
The aim of this study was to investigate associations between sick leave and disease 
characteristics, health complaints and limitations, adaptation to these limitations, work 
characteristics and psychosocial variables. The main question to be answered was which 
variables differentiate workers with asthma and COPD taking sick leave, from those who 
do not take sick leave. 
The main finding of this study is that the lung function parameters are not different 
between the groups with and without sick leave in asthma and COPD. Another important 
finding is that different variables appear to be associated with sick leave in asthma and 
COPD. A third finding is that ‘adaptation’ was related to more sick leave. This is counter-
intuitive as it would be expected that those better adapted to the demands of their 
environment, would be better equipped to cope with the demands of their work as well. 
An interpretation of these findings might be that sick leave is one of the methods to 
balance work demands to the patient’s capacity. A certain level of sick leave would then 
indicate successful, rather than impaired functioning. As this has important 
consequences for the conceptualisation of sick leave, more studies on this phenomenon 
are needed. 
 
Total group 
For the total group, having had adjustments in work pace was more prevalent in the 
group with sick leave. It was expected that adjustments in work pace would prevent sick 
leave. However, taking sick leave may offer the opportunity and stress the need to discuss 
adjustments in work pace. The occupational physician may assist in creating these 
opportunities by discussing options with the employee and employer. Higher age was 
associated with no sick leave rather than sick leave. This is possibly caused by the healthy 
worker effect (55). Workers with high sick leave may have quit working years ago, while 
workers without sick leave apparently experience fewer problems at work, which 
increases the chance that they stay at work until a higher age. People who spend most of 
their energy at work and leave no energy for social life are more often in the group 
without sick leave. This finding may reflect a different attitude on taking sick leave. 
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Table 2: Preliminary models of variables associated with sick leave in asthma, COPD and  
the total group, showing Odds Ratios (OR) and 90% Confidence Intervals (CI) 
 TOTAL GROUP ASTHMA COPD 
Lung function OR a 90% CI OR 90% CI OR 90% CI 
Higher FEV1/FVC 1.03* 1.01-1.05     
Higher FEV1 (% predicted) 0.95 0.92-0.98 1.03 1.01-1.06   
    R2  0.06  0.04  0 
Complaints / limitations       
More breathing problems and quality of 
life (QOL-breath) 
1.07* 1.03-1.10 1.07 1.01-1.13   
Higher frequency of dyspnea   0.47* 0.25-0.90   
More dyspnea in ADL activities (QOL-adl)   1.15 1.01-1.32   
    R2  0.07  0.21  0 
Work characteristics       
More frequent adjustment in working pace 2.38 0.99-5.65     
Presence of pulmonary aggravating 
factors at work (>3) 
2.05 1.17-3.56 2.91* 1.38-6.13   
    R2  0.06  0.07  0 
Demography       
Higher age 0.96* 0.93-0.99   0.90* 0.85-0.96 
    R2  0.05  0  0.17 
Psychosocial variables       
Higher satisfaction (total score)   0.89* 0.82-0.98   
More depression (BDI) 1.16* 1.02-1.33     
    R2  0.04  0.06  0 
Adaptation       
Criterion 1: more denial of limitations     0.81 0.67-0.99 
Criterion 4: spending all energy at work, 
not saving energy for social life more often
0.76 0.60-0.96 0.60* 0.42-0.86   
Criterion 5: more health complaints 
during social activities  
1.10* 1.02-1.19 1.2* 1.0-1.4   
    R2  0.10  0.19  0.07 
a Odds Ratio (OR) >1: variable is associated with ‘sick leave’; OR <1: variable is associated with ‘no 
sick leave’ ; * p<0.05;  R2: the proportion of explained variance 
 
Asthma 
Workers who have taken sick leave in the past year have reported more breathing 
problems, but a lower frequency of dyspnea. This may imply that it is not the frequency 
of dyspnea, but how the dyspnea interferes with quality of life. This finding is in full 
agreement with previous studies in which it was reported that respiratory complaints, 
rather than lung function measures, were associated with sick leave (21; 23; 37).  
People who spend all energy at work were more often in the group without sick leave. 
Due to the cross-sectional design of the study, it is not possible to distinguish between 
cause and consequence. It is plausible that spending all energy at work is an indication of 
a different attitude towards work, in which people accept to have energy left for social 
activities. Another explanation may be that people who spend their energy at work, 
rather than at home, may experience a higher threshold for taking sick leave, than those 
who prefer to save some energy for a social life.  
 
COPD 
Age was the only variable that was significantly associated with sick leave in COPD. The 
explanation of this finding is discussed in the section of ‘total group’ above.  
In the preliminary model, one of the criteria for adaptation, ‘denial of limitations’, was 
associated with sick leave. People who do not deny their limitations were more often in 
the group with sick leave. An explanation for this finding is that once people are taking 
sick leave, they will have to face their limitations. Another possible explanation is that 
people, who do acknowledge the fact that they have limitations, will take a short episode 
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of sick leave sooner, to prevent sick leave episodes with a longer duration in the future. 
Future research should focus on this hypothesis.   
 
Table 3: Final models of variables associated with sick leave in asthma and COPD, 
 showing Odds Ratios (OR) and 95% Confidence Intervals (CI) 
 TOTAL GROUP ASTHMA COPD 
Complaints / limitations OR a 95% CI OR 95% CI OR 95% CI 
Higher frequency of dyspnea   0.4 0.2-0.9   
Lower quality of life regarding breathing 
problems (QOL-breath) 
  1.1 1.0-1.1   
    R2   0  0.10  0 
Work characteristics       
More frequent adjustments in work pace 3.3 1.0-10     
    R2  0.03  0  0 
Demography       
Higher age 0.9 0.9-1.0   0.9 0.8-1.0 
    R2  0.05  0  0.17 
Adaptation       
Criterion 4: spending all energy at work, 
not saving energy for social life more often
0.7 0.5-0.9 0.7 0.4-0.9   
    R2  0.07  0.11  0 
       
Final model   R2  0.16  0.22  0.17 
a Odds Ratio (OR) >1: variable is associated with ‘sick leave’; OR <1: variable is associated with ‘no 
sick leave’; R2 : the proportion of explained variance is shown for each category, for each group as 
well. 
 
Adaptation 
One of the hypotheses of this study was that adaptation to limitations is associated with 
sick leave. In the preliminary as well as the finals models, adaptation accounted for a 
large part of the total explained variance. The way of questioning adaptation was 
developed for the present study and internal consistency of each criterion was good. 
Future studies should focus on the relationship between adaptation and sick leave and 
work disability.  
 
Methodological considerations 
Severity of asthma was estimated by bronchial obstruction and reversibility, instead of 
histamine provocation tests, or a respiratory symptoms questionnaire (75). However, it 
was not expected that another way of measurement would have influenced the final 
models, since the disability and participation problems appeared to be stronger 
associated with sick leave than the level of impairment.  
Since selection bias by recruitment strategy may have occurred, all outcome and 
explanatory variables were compared between the three recruitment groups. Since lung 
function was significantly worse in the group recruited by pulmonologists compared to 
the other groups, the final models were tested for recruitment source; however, this did 
not change the Odds Ratios. Furthermore, the population consisted mainly of individuals 
with light to moderate pulmonary problems, since only participants who had worked in 
the past 12 months were included in this study. Although the present results may not be 
fully applicable to the general population of workers with asthma and COPD, age and sex 
were comparable with the population of patients with asthma and COPD between 18 and 
65 year as seen by 20 general practitioners, collected for the Continuous Morbidity 
Registration of Nijmegen, the Netherlands (85; 104). However, the level of education was 
higher than in the general population. From previous studies it is known that people with 
a lower level of education take more sick leave (46). The high levels of comorbidity are 
comparable with previous reports on comorbidity in chronic disease (100). Since 
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comorbidity was equal in groups with and without sick leave, it is unlikely that the kind 
of comorbidity has affected the results. 
  
CONCLUSIONS 
It can be concluded that sick leave in workers with asthma and COPD is a multi-causal 
phenomenon and that multivariate analysis covering a wide range of possible 
determinants is necessary to obtain valid information on determinants of sick leave. This 
supports the hypothesis that physicians should focus not only on the disease itself, but 
also on subjective aspects related to the lung disorder. Adaptation to limitations appears 
to be associated with sick leave, although longitudinal studies are needed to reveal causal 
relations.  
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ABSTRACT 
We investigated associations of sick leave in 165 workers with asthma and COPD with 
three components of the Model of Planned Behaviour (MPB): attitudes, social norms 
towards sick leave and perceived control over sick leave and over health complaints.  
All participants underwent lung function tests and completed questionnaires on sick 
leave and on the MPB-components. Differences were calculated between high and low 
sick leave (frequency and duration), for the total group of asthma and COPD and 
separately for asthma and COPD. The most relevant variable within each MPB-
component was selected for multivariate analysis.  
In the total group and in the group with asthma, low sick leave was associated with more 
perceived control over fatigue. In COPD, the attitude ‘finding the negative consequences 
of sick leave more unpleasant’ was associated with high sick leave.  
It was concluded that similarities exist in a population of asthma and COPD patients, but 
that different MPB-components play a role in sick leave in asthma and COPD. Perceived 
control over health complaints is more important in asthma than in COPD. Attitudes 
towards sick leave appear to be more important in COPD patients.  
 
 
KEYWORDS: absenteeism, Model of Planned Behaviour, determinants, chronic 
obstructive pulmonary disease 
 
Chapter 5 – Sick leave: the role of attitudes, perceived social norms and self efficacy 
  51  
INTRODUCTION 
The prevalence of obstructive airway diseases, such as asthma and COPD is increasing 
world-wide (50). This increase will have consequences for sick leave expenses and 
benefits. In 2020, COPD is expected to be fifth among conditions that will be the greatest 
health economic burden to society (69). A recent study on the US National Health 
Institute Survey revealed that 19.9% of the persons with chronic respiratory disorders 
report being unable to work and that asthma and COPD were second and third in the 
rankings for the highest number of lost work days due to respiratory disorders (113). 
Another recent study showed a significant association between COPD and reduced 
current employment (OR: 0.41) (36). Thus, workforce participation and sick leave in 
individuals with a chronic respiratory disorder has become a serious problem and 
interventions should be designed to reduce sick leave. 
To identify relevant determinants of sick leave, a model-based approach was chosen in 
which sick leave was considered as behaviour. Ajzen’s Model of Planned Behaviour was 
used to gain insight in behaviour, i.e. sick leave (5). This model describes behaviour as an 
outcome of several cognitive processes which take place in a social context (4-6). In this 
model, behavioural intention is considered to be the main predictor of actual behaviour. 
Attitudes towards the specific behaviour, perceived social norms related to the behaviour 
and perceived control in relation to the behaviour are considered the main determinants 
of behavioural intention.  
Attitudes are determined by beliefs. If one’s belief towards sick leave is that the workload 
of his colleagues increases when he takes sick leave, this may influence decisions on 
taking sick leave. Perceived social norms refer to beliefs of the individual concerning how 
relevant others expect the individual to behave and the tendency to adhere to those 
norms. For example, if an employee believes that his colleagues will not accept another 
episode of sick leave, it is likely that the threshold for taking sick leave for this person will 
increase. Perceived control, or self efficacy, regarding the behaviour of interest implies 
that intentions will become stronger if the individual perceives a greater control over the 
situation (86). When someone finds it difficult to contact his employer to inform him 
about his episode of sick leave, this person is more likely to decide to go to work instead 
of taking sick leave. Because health complaints at work are associated with sick leave in 
these individuals (8; 14; 23; 37), the effects of perceived control regarding health 
complaints at work, such as dyspnea or fatigue, are also investigated in the present study. 
When patients feel that they can control their health complaints at work, there is less 
reason for taking sick leave. In addition, previous studies have demonstrated that 
perceived control, regarding health complaints, was associated with coping with several 
chronic illnesses like chronic back pain and cancer (59), chronic fatigue syndrome (109) 
and multiple sclerosis (16; 109; 114). In a recent qualitative study in patients with 
rheumatoid arthritis, diabetes mellitus and hearing loss, it has been shown that adequate 
coping with chronic illness was associated with a continuation of work (34). In one of our 
previous studies we have shown that adequate adaptation (i.e. adjustment to functional 
limitations) to asthma and COPD was related to fewer episodes of sick leave (25; 26). 
Based on these studies it may be expected that more perceived control regarding health 
complaints is associated with less sick leave. 
The aim of this study was to investigate associations of sick leave in workers with asthma 
and COPD with three components of the Model of Planned Behaviour: attitudes towards 
sick leave, perceived social norms towards sick leave and perceived control over sick 
leave and over health complaints at work.  
 
METHODS 
Participants and procedure 
Individuals with physician-diagnosed obstructive lung disease, who were employed or 
had been employed in the past twelve months, were invited to complete a number of 
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computerized questionnaires (N=165). Acute comorbidity, inability to read or understand 
the Dutch language and being self-employed were exclusion criteria.  
The population was recruited in three different ways: 1) advertisements in free local 
papers (n=51), 2) posters at pharmacists, general practitioners and physical therapists in 
Nijmegen (the Netherlands) and its surroundings (n= 39) and 3) pulmonologists, 
occupational physicians and medical advisors who asked their patients to volunteer 
(n=75).  
 
Measurements 
Lung function  
FEV1 and FVC were measured before and after bronchodilation (BD) with salbutamol 
(400 µg) using a spirometer (SensorLoop, Sensormedics). Level of airway obstruction 
(FEV1/FVC) (%) and reversibility ((FEV1 before BD -FEV1 after BD) / FEV1 predicted) (%) 
were calculated. The lung function tests were performed by three trained technicians 
using the same protocol.  
The participants were classified into the COPD group when their post-bronchodilatory 
FEV1/FVC was lower than 70% according to the GOLD-standard (70). The GOLD-
standard is the world wide accepted standard for diagnosing COPD patients. As all 
patients had a doctor-diagnosed obstructive pulmonary disease and were being treated, 
the group without airway obstruction (FEV1/FVC >= 70%) was classified as asthma.  
 
Questionnaires 
Sex, age, level of education, comorbidity (yes or no, based on a list of chronic 
conditions), time since diagnosis (shorter or longer than 6 years) and smoking status  
(current, ex- or never) were asked, as well as frequency and duration of self-reported sick  
leave in the past 24 months. A questionnaire, designed by Hopstaken and colleagues, was  
used to investigate the influence of attitudes, social norms and perceived control over  
sick leave (49).  
 
Attitudes 
The sub-scale ‘Attitudes towards sick leave’ consists of 7 items (Cronbach’s alpha  
(α)=0.77) with a score range of 1 (‘very acceptable’) to 7 (‘very unacceptable’). Sample  
items were: ‘Taking sick leave when I am not feeling well is for me…’ and ‘Taking sick  
leave when I do not feel like going to work is for me…’. Another sub-scale on attitudes,  
‘evaluation of negative consequences of taking sick leave’, exists of 12 items (α=0.84),  
each with a score-range of 1 (‘not at all unpleasant’) to 4 (‘very unpleasant’). Sample  
items were: ‘If my colleagues will have to do my work when I am taking sick leave, I will  
find that…’ and ‘If my department will get into problems when I am taking sick leave, I  
will find that…’ (49).   
 
Perceived social norms 
Perceived social norms were measured by the sub-scale ‘Adherence to norms of others at  
work (3 items, α=0.87) and at home (5 items, α=0.90) about sick leave’, each with a  
range of 1 (‘not at all’) to 5 (‘very much’). Sample items were: ‘I am influenced by the  
opinion of my parents about my sick leave’ and ‘I am influenced by the opinion of my  
colleagues about my sick leave’ (49). 
 
Perceived control: sick leave  
Perceived control was investigated by the sub-scale ‘self efficacy towards sick leave’,  
existing of 9 items (α=0.93), each with a range of 1 (‘I totally disagree’) to 5 (‘I totally  
agree’). A sample item was: ‘In my job it is not possible to take sick leave’ (49).  
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Perceived control: health complaints at work 
Perceived control concerning fatigue was measured using the Self-efficacy Scale-Fatigue  
(SES-F) (109). Perceived control concerning dyspnea was measured by a modified  
version of the SES-F (SES-D). The SES-F and SES-D both consist of 7 items that measure  
perceived control with respect to health complaints (dyspnea and fatigue), each with a  
range of 1 to 4 with a higher score indicating more sense of control. To each item the  
words ‘when you are working’ were added to estimate the perceived control regarding  
health complaints at work (SES-D α=0.82; SES-F α=0.83). 
 
Classification 
Participants were classified into groups with low or high sick leave, according to the self  
reported information on frequency of sick leave in the two years preceding the study. An  
episode of sick leave was defined as absence from work for more than two consecutive  
days. Low sick leave was defined as two or less episodes of sick leave per year in both  
years. High sick leave was defined as three or more episodes in any year. Patients  
reporting an episode of sick leave with a duration of more than one month were classified 
into the group with high sick leave directly, in order to adjust for periods of sick leave 
with a long duration, which are likely to be less frequent. Episodes of sick leave due to  
pregnancy or maternity leave, sports injuries or accidents were not considered as sick  
leave. 
All variables belonging to one of the above-mentioned components of the Model of  
Planned Behaviour were regarded as determinants. Sex, age, level of education, smoking  
status, comorbidity, time since diagnosis and the lung function parameters FEV1/FVC,  
FEV1 (% predicted) and reversibility were considered as confounders. 
 
 Analysis 
All analyses were conducted for the total group of asthma and COPD and for asthma and  
COPD separately, using the same procedure for all groups.  
First, univariate logistic regression analyses were conducted to investigate associations  
between all determinants and sick leave. Next, for each component of the Model of  
Planned Behaviour (attitudes, social norms, perceived control over sick leave and  
perceived control over health complaints) a backward logistic regression analysis was  
performed to select the most relevant variable as input for the final model.  The most  
relevant variable was the variable that was the last to be retained in the backward  
regression model. This resulted in four variables for the total group, four for asthma and  
four for COPD, which were entered in the multivariate model. Since in logistic regression  
analysis, at least ten participants for each independent variable are necessary to obtain  
enough power (54), we decided to select only one variable for each category, in order to  
be able to correct for confounders. Since four determinants were selected, eight  
confounders for the total group of asthma and COPD patients, six confounders for  
asthma and two for COPD were allowed in the final models. 
The four selected determinants were entered together in a multivariate logistic regression  
model (enter method) with sick leave as dependent variable. Next, all confounders were  
entered in the model one by one. A confounder was maintained in the final model when  
the Odds Ratio of one of the determinants changed more than 10%.  
When more than the allowed number of confounders was gained from the preliminary 
models, a two-step procedure was followed. First, when two confounders correlated 
significantly, the confounder causing the largest change in any Odds Ratio of any 
independent variable was chosen as input in the final model. Secondly, when the number 
of confounders still was too large, the confounders causing the smallest change in OR in 
any of the independent variables were deleted from the final models. Nagelkerke R2 was 
calculated to estimate the proportion of explained variance of the final models (40). 
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RESULTS 
Subjects 
The total study population consisted of 101 asthma and 64 COPD patients.  54% of the  
total group with obstructive lung disease, 35% of the asthma patients and 27% of the  
COPD patients was in the group with low sick leave. Subject characteristics are  
summarized in Table 1.  
 
Table 1: Subject characteristics 
VARIABLE CATEGORY ASTHMA COPD 
  Sick leave (n (%)) Sick leave (n (%)) 
  Low High Low High 
      
Total  35 66 17 47 
      
Sex Male 18 (51) 33 (50) 8 (47) 34 (72) 
 Female 17 (49) 33 (50) 9 (53) 13 (28) 
Age# Years 45.9 (10.4) 44.4 (9.4) 51.8 (6.1) 50.3 (8.7) 
Education Low$ 19 (54) 45 (68) 8 (47) 28 (60) 
 High 16 (46) 21 (32) 9 (53) 19 (40) 
Smoking Current 7 (20) 8 (12) 4 (24) 10 (21) 
 Ex-smoker 11 (31) 34 (52) 5 (29) 25 (53) 
 Never 17 (49) 24 (36) 8 (47) 12 (26) 
      
      
Comorbidity No 9 (26) 12 (18) 3 (18) 11 (24) 
 Yes 26 (74) 54 (82) 14 (82) 36 (76) 
Comorbidity specified: 
General fatigue 
 
15 (43) 
 
30 (45)  
 
8 (47) 
 
20 (43) 
Back/joint problems 9 (26) 11 (17) 7 (41) 9 (19) 
Heart problems 1 (3) 4 (6) - 2 (4) 
Psychological problems 3 (9) 12 (18) 2 (12) 4 (9) 
Systemic disorders (e.g., diabetes) - - - - 
Other 3 (9) 21 (32) 3 (18) 10 (21) 
     
FEV1/FVC# % 82.0 (6.7) 81.6 (5.8) 59.2 (11.0) 56.7 (11.7) 
FEV1 (% 
predicted)# 
% 88.8 (11.1) 90.5 (13.7) 69.0 (19.2) 58.6 (16.2) * 
Reversibility# % 3.8 (4.1) 3.5 (6.2) 9.6 (7.4) 6.6 (7.4) 
* p<0.05 between high and low sick leave; # data are expressed as mean (standard deviation); $ low 
education: < university level or college degree 
 
Univariate analyses 
In the total group of asthma and COPD and within the asthma group, low perceived 
control over fatigue (total group: OR =0.85; asthma: OR =0.80) and over dyspnea at 
work (total group: OR =0.89; asthma OR =0.84) were associated with high sick leave. In 
the group with COPD, no variables were significantly associated with sick leave (Table 2). 
 
Multivariate analyses 
For all three groups, the same variables were selected as input for the three multivariate 
models: evaluation of negative consequences of sick leave (attitudes), adhering to norms 
of others at work regarding sick leave (social norms), perceived control with respect to 
sick leave and perceived control regarding fatigue at work (perceived control regarding 
health complaints at work).  
For the total model of asthma and COPD, more perceived control regarding fatigue at 
work was associated with less sick leave (OR =0.88). No variables from the other 
components of the Model of Planned Behaviour were associated with sick leave and no 
relevant confounders could be detected for this model (Table 3). 
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The final model of asthma was similar to the model of the total group with more 
perceived control regarding fatigue at work showing a significant association with low 
sick leave  (OR =0.81) . No variables within the components attitudes and social norms 
were associated with sick leave in asthma. No confounding effects were observed in the 
asthma group.  
In the final model of COPD, the attitude ‘evaluating the negative consequences as more 
unpleasant’ was associated with high sick leave (OR =1.24). Age and sex were found to be 
relevant confounders for the model of COPD. As a result, the model for high sick leave in 
COPD was corrected for lower age and male sex. For the categories social norms and 
perceived control, no associations with sick leave were found in the group with COPD.  
 
Table 2: Results from univariate analyses for low and high sick leave 
Determinants of sick leave ASTHMA+COPD ASTHMA COPD 
    
Attitudes towards sick leave OR   (95% CI) OR   (95% CI) OR   (95% CI) 
Finds sick leave more acceptable  0.99 (0.94-1.04) 0.99 (0.92-1.06) 0.99 (0.91-1.07) 
Finds negative consequences of sick 
leave more unpleasant 
1.05 (0.99-1.12) 1.05 (0.97-1.13) 1.07 (0.98-1.17) 
    
Social norms regarding sick leave    
More adherence to norms of others at 
work  
1.10 (1.00-1.22) 1.09 (0.96-1.23) 1.15 (0.97-1.37) 
More adherence to norms of others at 
home  
1.06 (0.99-1.14) 1.07 (0.97-1.17) 1.06 (0.95-1.19) 
    
Perceived control over sick leave    
More perceived control over sick leave 1.00 (0.96-1.04) 1.03 (0.97-1.08) 0.98 (0.92-1.05) 
    
Perceived control over health 
complaints at work 
   
More perceived control over fatigue 0.85 (0.76-0.94) 0.80 (0.68-0.94) 0.88 (0.76-1.03) 
More perceived control over dyspnea  0.89 (0.81-0.98) 0.84 (0.74-0.97) 0.95 (0.82-1.10) 
OR: Odds Ratio; CI: Confidence Interval; OR <1: variable associated with low sick leave; OR >1: 
variable associated with high sick leave 
 
DISCUSSION 
To the best of our knowledge, this was the first study to investigate associations of 
attitudes towards sick leave, social norms towards sick leave and perceived control over 
sick leave and over health complaints at work with sick leave in workers with asthma and 
COPD. The main findings are that less perceived control over fatigue was associated with 
high sick leave in the total group of patients with asthma or COPD. Separate analysis of 
the group with asthma revealed similar associations, whereas separate analysis of COPD 
showed that the attitude ‘finding the negative consequences of sick leave more 
unpleasant’ was significantly associated with high sick leave.  
In the multivariate model of asthma and COPD, more perceived control over fatigue at  
work was the only variable to be significantly associated with low sick leave. Control over 
health complaints is an important component of education programs, which have shown 
positive outcomes with respect to quality of life (44) and work (43; 78) in asthma 
patients. It was therefore expected that for asthma, a lack of control would have 
consequences for functioning at work, resulting in lost productivity or sick leave, which is 
consistent with our findings. In COPD patients however, the effectiveness of self-
management and education programs has not yet been confirmed (68). This is in 
agreement with our findings as well since separate analyses of COPD revealed that 
perceived control over health complaints was not associated with sick leave in COPD. A 
recent review on effects of patient education programs in COPD did not report any 
positive work outcomes following patient education (68). The lack of associations 
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between perceived control and sick leave in COPD may fit in the suggestion that self-
management alone does not improve traditional outcomes, such as quality of life. 
 
Table 3: Results from multivariate analysis via enter method for high sick leave with low  
sick leave as a reference category 
DETERMINANTS OF SICK LEAVE ASTHMA+COPD ASTHMA COPD# 
Attitudes towards sick leave OR   (95% CI) OR   (95% CI) OR   (95% CI) 
Finding negative consequences more 
unpleasant 
1.07 (0.99-1.15) 1.05 (0.95-1.15) 1.24 (1.03-1.51) 
    
Social norms about sick leave    
More adherence to norms of others at 
work 
1.10 (0.98-1.25) 1.08 (0.93-1.26) 1.25 (0.95-1.66) 
    
Perceived control over sick leave    
More control over sick leave 0.96 (0.91-1.02) 1.01 (0.95-1.08) 0.86 (0.77-1.01) 
    
Perceived control over health 
complaints at work 
   
More control over fatigue at work 0.88 (0.78-0.98) 0.81 (0.69-0.97) 0.88 (0.70-1.07) 
    
Confounders    
Higher age - - 0.91 (0.82-1.02) 
Female sex - - 0.06 (0.01-0.41) 
    
R2 (%) 12 15 43 
#: corrected for age and sex; OR: Odds Ratio; CI: Confidence Interval; R2: percentage of explained  
variance; OR <1: variable associated with low sick leave; OR >1: variable associated with high sick  
leave  
 
Furthermore, COPD is a much less-controllable disease than asthma. 
Another explanation for the association between high perceived control over fatigue and 
high sick leave could be that in the total group of asthma and COPD and within the 
asthma group, patients with less perceived control are having more severe asthma or 
COPD which may be more difficult to control. We could not find evidence for this 
hypothesis in our data; lung function measures were not found to be relevant 
confounders, nor could we find correlations between perceived control and lung function. 
An explanation for this lack of correlation may be that the lung function was measured at 
only one point in time, whereas the patients’ perception of severity may be the result of 
memory of severely unwell episodes or the variability of lung function, which differs from 
the results of the lung function measurement. Within the group with asthma, another 
reason for the lack of correlation may be that we have not been able to conduct histamine 
provocation tests to estimate the severity of asthma.   
A remarkable finding is that more control over fatigue and not dyspnea at work was 
associated with low sick leave in the total group of asthma and COPD. Dyspnea is 
commonly considered the most important health complaint in asthma and COPD. In 
relation to sick leave, control over fatigue appears to play a more prominent role than 
control over dyspnea. Previous studies have reported that fatigue is a problem in asthma 
(26; 82), as well as in COPD (26; 28; 82). Based on the present results, perceived control 
over health complaints at work appears to be stronger associated with sick leave than 
perceived control over sick leave.  
The multivariate model of sick leave in COPD patients shows that perceiving the negative 
consequences of sick leave as more unpleasant is significantly associated with high sick 
leave. Since this is a cross-sectional study, cause and consequence cannot be 
distinguished. However, the most likely explanation seems that patients with high sick 
leave are more likely to encounter negative reactions. In addition, social norms may have 
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forced participants to rate the negative consequences of sick leave as unpleasant. The 
remaining components of the Model of Planned Behaviour were not associated with sick 
leave in this small study. Apparently, factors associated with sick leave in COPD are more 
difficult to capture or intervene on. This fits in with the, compared to asthma, more 
progressive nature of the disease and the higher average age, which may go along with a 
more resigned attitude. In addition, feeling guilty about sick leave may cause COPD 
patients to return to work too soon, before they are completely capable to start working. 
This may increase the chance for additional sick leave. A prospective study is needed to 
capture these dynamic processes in time. 
Some uncertainty exists regarding the separate analyses of asthma and COPD. Since we 
were unable to perform histamine provocation tests, we could not confirm the diagnosis 
of asthma. Therefore, we classified the patients as asthma when they did not meet the 
GOLD-criteria for COPD (70). When considering the average age of our COPD patients 
and the percentage of never-smokers, it seems likely that some misclassification may 
have occurred and some asthma patients may have been classified as COPD. 
Unfortunately, the GOLD-criteria, which we used, do not require histamine provocation 
tests, e.g., to exclude instable asthma before diagnosing COPD. However, this potential 
misclassification stresses the importance of the combined analysis of asthma and COPD 
as one group. 
Another point of concern is the high level of education in our patients. As a result, the 
results of this study may not be applicable to the general population. However, since this 
was a first approach to study sick leave in the context of the Model of Planned Behaviour 
and the results are promising, future studies should be focused on more representative 
populations. 
A next issue is that the Model of Planned Behaviour states that intention towards the 
behaviour is the best predictor of the actual behaviour (6). Since the present study had a 
cross-sectional design, we considered calculating associations between sick leave in the 
past with intentions to take sick leave in the future as irrelevant and used a simplified 
version of the model. In addition, the Model of Planned Behaviour focuses on attitudes, 
perceived social norms and perceived control related to the specific behaviour only, 
which is sick leave. However, we have shown in a previous study that health complaints 
are associated with sick leave as well (25). The present results point out that perceived 
control over health complaints is associated with sick leave. With respect to attitudes and 
perceived social norms, we hypothesize that the perception of health complaints may 
influence one’s attitudes and perceived social norms, which is illustrated in figure 1. 
Future research is needed to confirm this hypothesis. 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: The role of health complaints in the Model of Planned Behaviour. 
 
A next issue is the use of the questionnaire of the Model of Planned Behaviour regarding 
sick leave (49), which was designed for the general population of workers in a psychiatric 
hospital. Since we applied the questionnaire to a different population of workers with 
asthma and COPD, we recalculated internal consistency (Cronbach’s alpha) and found 
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higher internal consistencies, which may be ascribed to our more homogeneous 
population. However, regarding the fact that perceived control over health complaints at 
work was associated with sick leave in the asthma group, integrating disease-specific 
items into the questionnaire may increase associations with sick leave in asthma and 
COPD patients. Future studies should focus on formulating items on attitudes, social 
norms and perceived control with respect to sick leave in patients with a specific disease, 
such as asthma or COPD, or with chronic illness in general. 
 
Practice implications  
The first implication for clinical practice is that although similarities exist in headlines, 
different processes appear to play a role in asthma and COPD. These differences may 
originate from the different course of both lung disorders. In asthma, perceived control 
regarding fatigue at work is important. This deserves attention from physicians since 
fatigue is a highly non-specific complaint and the link with asthma may not always be 
easy to discover. 
Awareness of these processes may help to decrease the existing problem of 
underestimation of the impact of signs and symptoms of asthma and COPD, which is the 
basis of systematic under-diagnosis (73; 101). This may also be a matter of linguistics. 
Many asthma patients report fatigue, when they actually mean ‘shortness of breath’ (61; 
62). 
From this study, it can be learned that complaints of fatigue at work need special 
attention, especially in asthma patients. Another clinical implication is the importance of 
perceived control, specified for the work situation. Self-management programs may have 
to include additional items on this topic, by teaching patients to control their dyspnea in 
the work situation, e.g., by introducing job control opportunities. Future research should 
focus on developing instruments assessing attitudes, social norms and perceived control 
in relation to sick leave, focused on the specific situation of workers with a chronic lung 
disorder, e.g., by adding items on health complaints at work or checking the correct use 
of medication at work. In addition, investigating effects of intervention programs to 
reduce sick leave in asthma patients, in which items on perceived control over fatigue at 
work are integrated will be of great value. 
 
CONCLUSION 
It can be concluded that perceived control is important in sick leave in patients with 
obstructive lung disease. Although similarities exist for asthma and COPD, separate 
analyses revealed that different variables appeared to be associated with sick leave in 
asthma and COPD. Perceived control is more important in asthma than in COPD 
patients. Attitudes towards negative consequences of sick leave were associated with sick 
leave in COPD.  
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ABSTRACT  
The aim of this study was to test the hypothesis that more knowledge about the disease 
(about management and diagnosis) is associated with less sick leave, fewer health 
complaints and functional limitations, better adaptation and more perceived control. 
Patients with physician-diagnosed asthma (n=101) and COPD (n=64) participated in this 
cross-sectional observational study. All patients underwent lung function tests, 
completed questionnaires on sick leave, health complaints, functional limitations, 
adaptation, perceived control (self-efficacy and health locus of control), knowledge about 
the management of the disease and subject characteristics. In addition, all patients were 
asked the question: ‘what is the diagnosis of your disease? , with the answering 
categories: ‘asthma’ and ‘COPD (chronic bronchitis or emphysema)’. The self-reported 
diagnoses were compared with our classification into asthma or COPD according to the 
lung function measurements and the GOLD guidelines. Multivariate logistic regression 
analyses were performed (Enter method).  
35% of the asthma patients and 30% of the COPD patients did not know their diagnosis 
correctly. Sick leave was not associated with knowledge about the disease in either 
asthma or in COPD. In asthma, a high level of knowledge about management of the 
disease was associated with better adaptation and less external health locus of control. 
Knowing the diagnosis correctly was associated with less powerful others locus of control. 
For COPD, a high level of knowledge about management of the disease was associated 
with better adaptation and less internal locus of control. Knowing the diagnosis correctly 
was associated with less perceived control over dyspnea at work. 
Sick leave was not associated with knowledge. A higher level of knowledge about 
management of the disease was associated with adequate adaptation and less perceived 
control in asthma as well as in COPD. Knowing the diagnosis correctly was associated 
with less perceived control in asthma and COPD. 
 
KEYWORDS: education, chronic obstructive lung disorders, general practitioner, work, 
quality of life 
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 INTRODUCTION 
Asthma and COPD, which are increasing in prevalence (29; 50; 110), have a negative 
impact on health status (36; 110) and work capacity (24; 32; 36; 81; 113). Several studies 
have shown that sick leave and work disability in asthma and COPD patients are not 
associated with pulmonary function measures, such as FEV1, but rather with perceived 
symptoms and more health complaints (14; 23; 25). The increasing morbidity and 
participation problems, due to obstructive lung disease, force professionals to consider 
therapies that not only control the disease and alleviate symptoms, but also teach 
patients with pulmonary disorders to optimally function in daily life, as proposed in 
several guidelines (9; 48; 70).  
Patient education was proven successful in asthma patients in improving health-related 
quality of life (44), increasing perceived control (self-efficacy) (51) and reducing days lost 
from work (43). For COPD, more research is needed to confirm the effectiveness of 
patient education, although there is a tendency towards an improvement of health-
related quality of life, as was concluded in a recent review (68). In addition, patient 
education may be useful in learning to cope with chronic illness (92). In a previous study, 
we have introduced the term ‘adaptation’, which refers to the way of coping with the 
disease and its consequences in such a way that the negative effects of the disorder (such 
as complaints and functional limitations) are minimized (26). Adaptation involves a 
behavioural change. Adequate adaptation may contribute to an optimal quality of life. In 
our previous study, we have shown that asthma and COPD patients that were adequately 
adapted to their illness perceived less health complaints and reported a lower frequency 
of sick leave (26). Patient education may enhance this process of adaptation. 
Knowledge about management of the disease usually plays a key role in patient education 
programs. However, the direct effects of such knowledge on e.g., sick leave have not been 
investigated in asthma and COPD patients. In addition to specific knowledge about the 
disease, another aspect of knowledge may be important, namely, whether patients know 
their diagnosis correctly or not. This is related to the debate whether asthma and COPD 
are different disease entities, or essentially one disease, chronic non-specific lung disease 
(CNSLD), the so-called Dutch Hypothesis (41; 76; 111). In the nineties however, new 
insights into the patho-physiological aspects of asthma have resulted in an approach to 
consider COPD and asthma as separate disease entities. Until then, asthma and COPD 
patients have been told that they were having CNSLD. Changing physician’s terminology 
from CNSLD into asthma or COPD may have confused patients about their diagnosis. In 
addition, even if all physicians have changed their terminology, the public media will still 
be using CNSLD since it is a well-known term. The question that arises now is how 
important it is in asthma and COPD to know the diagnosis correctly and whether there 
are differences between patients who know their diagnosis correctly and those patients 
who do not.  
The primary aim of the present study was to investigate associations between patients’ 
level of knowledge about management of the disease and knowing the diagnosis correctly 
on the one hand and sick leave on the other hand, in patients with asthma and COPD. 
The secondary aim was to investigate associations between knowledge (about 
management of the disease and about diagnosis) and health complaints, functional 
limitations, adaptation to functional limitations and perceived control in patients with 
asthma and COPD. It is hypothesized that more knowledge about the disease (about 
management and about diagnosis) would be associated with less sick leave, fewer health 
complaints and functional limitations, better adaptation and more perceived control. 
 
METHODS 
In this cross-sectional study, workers with asthma and COPD completed questionnaires 
on knowledge about management of the disease and diagnosis, about sick leave, health 
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complaints, functional limitations, adaptation to functional limitations and perceived 
control.  
 
Patients 
The study sample consisted of 165 patients between 18 and 65 years old, with physician-
diagnosed asthma or COPD, who were using prescribed bronchodilator medication. 
Exclusion criteria were acute severe comorbidity and inability to read or understand the 
Dutch language. The population was recruited through advertisements in free local 
papers (n=51), posters at pharmacists, general practitioners and physical therapists 
(n=39) and personal invitation by pulmonologists, occupational physicians and medical 
advisors (disability management) (n=75). The local Ethics Committee approved this 
study. 
 
Measurements  
Questionnaires 
Demographic variables such as sex, age, level of education, chronic comorbidity, time 
since diagnosis, having had childhood asthma and smoking status were recorded.  
Knowledge about the lung disease was measured using the knowledge sub-scale of the 
Knowledge Attitude Self-efficacy Asthma Questionnaire (115). A modified version was 
developed for the COPD patients including COPD-specific questions. The total score of 
this knowledge sub-scale (range 0 to 20) was dichotomized using the 50th percentile as 
cut off point. A score of 12 or less was considered as having little knowledge, whereas a 
score of more than 12 was considered as having high knowledge in both asthma and 
COPD. Self-reported diagnosis was collected by asking all patients the multiple choice 
question: ‘What is your diagnosis?’ with answering categories ‘asthma’, ‘chronic 
bronchitis’, ‘emphysema’ and ‘COPD’.  
Self-reported information on frequency and duration of sick leave was collected yearly in 
the past 2 years. The number of episodes, as well as the duration and cause of the 
episodes of sick leave were investigated. Sick leave was defined as absence from work for 
more than two consecutive days.  
Activity-related dyspnea was measured using the Physical Activity Rating Scale – 
Dyspnea (PARS-D), which is a modified version of the Physical Activity Rating Scale 
(107). The patients were asked the degree of dyspnea they experienced while performing 
20 different activities in daily life.  
Two sub-scales of the Quality of Life for Respiratory Illness Questionnaire (QOL-RIQ) 
(63) were used to assess breathing problems (9 items) and functional limitations in 
general activities in daily life (4 items). Fatigue was measured using the 4-item Short 
Fatigue Questionnaire (SFQ) (7).  
Six items on adaptation (i.e. adjustment to the chronic lung disease), were asked. The 
items were derived from the results of focus group interviews as we conducted for 
previous qualitative study (26) and operationalized in our previous quantitative study 
(25). In this study, the concept ‘adaptation’ was divided into six concepts reflecting 
inadequate adaptation: 1. Denial of functional limitations, 2. Avoiding openness about 
the lung disorder towards colleagues and employer, 3. Hiding the lung disorder, e.g., by 
taking medication in secret, 4. Spending all energy at work, not saving any for social life, 
5. Health complaints in social activities, 6. Being easily affected by remarks about the 
disease by others. Each of these six concepts consisted of at least two questions (25). 
Perceived control (or self-efficacy) in relation to fatigue was measured using the Self-
efficacy Scale-Fatigue (SES-F) (109) and perceived control in relation to dyspnea was 
assessed by the same scale modified to dyspnea (SES-D). The SES-F and SES-D both 
consist of 7 items that measure perceived control with respect to health complaints 
(dyspnea and fatigue), with a range of 1 to 4, with a higher score indicating more sense of 
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control. As the primary parameter of interest in this study was sick leave, to each item the 
words ‘when you are working’ were added (Cronbach’s α SES-D: 0.82; SES-F: 0.83).  
Health locus of control was measured by the Multidimensional Health Locus of Control 
scale (112), which measures the orientation of perceived control in three sub-scales: 
external locus of control (perceived control by fate, destiny), internal locus of control 
(control by personal capabilities) and powerful others locus of control (perceived control 
by partner, physicians). 
 
Lung function  
FEV1 and FVC were measured before and after bronchodilation with salbutamol (400 µg) 
using turbine spirometers (SensorLoop, Sensormedics). The degree of bronchial 
obstruction before and after bronchodilation and reversibility (%) [(FEV1 after 
bronchodilation – FEV1 before bronchodilation) / FEV1 predicted] were calculated. The 
tests were performed by three trained technicians using the same protocol. 
 
Analyses 
Classification 
The patients with physician-diagnosed obstructive pulmonary disease were classified into 
asthma or COPD according to the lung function measures using the GOLD criteria (70). 
The patients were classified into the COPD group when FEV1/FVC post-bronchodilation 
was lower than 70%. Patients without airway obstruction (FEV1 /FVC >= 70%) after 
complete bronchodilation were classified as asthma patients. Next, this classification was 
compared with the self-reported diagnosis. The patients whose self-reported diagnosis 
was in agreement with the diagnosis according to the GOLD criteria were classified into 
the group ‘knowing the diagnosis correctly’. The others were classified as ‘not knowing 
the diagnosis’.  
Sick leave was dichotomized into low and high sick leave, according to the self-reported 
information on frequency of sick leave. Low sick leave was defined as two or less episodes 
of sick leave per year in both years. High sick leave was defined as three or more episodes 
in any year. Patients reporting an episode of sick leave with a duration of more than one 
month were also classified into the group with high sick leave, to adjust for periods of 
sick leave with a long duration. When an episode of sick leave was longer than one month 
because of maternity leave, sports injury or an accident, this episode was considered as 
shorter than one month and the participant was kept in the group with low sick leave. 
Sex, age, education, smoking status, comorbidity, time since diagnosis, history of 
childhood asthma and the lung function measures were considered as possible 
confounders.  
 
Statistics 
First, univariate logistic regression analyses were conducted, separately for asthma and 
COPD, to study associations between the knowledge variables and all variables within the 
categories sick leave, health complaints and functional limitations, adaptation and 
perceived control. Univariate associations between the knowledge variables and the 
confounders were investigated as well.  
From the results of these univariate analyses, four variables (one from each category: sick 
leave, health complaints and functional limitations, adaptation and perceived control) 
were selected as input for each of the four final models: a final model for knowing the 
diagnosis, and a final model for low or high knowledge about the management of the 
disease, both for asthma and COPD separately. The variable with the most relevant Odds 
Ratio, i.e. most deviated from 1, were selected within each category. The final models 
were calculated using logistic regression analysis (Enter method) with the knowledge 
variables as the outcome variables and the parameter categories (sick leave, health 
complaints, functional limitations, adaptation and perceived control) as the explanatory 
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variables. Next, for each model, all confounders were entered one by one. If the Odds 
Ratios of the independent variables changed more than 10%, the confounder was 
considered as relevant and was maintained in the model. Nagelkerke R2 was calculated to 
estimate the proportion of explained variance for the final models (40).   
In logistic regression analysis, at least ten patients for each independent variable 
(dichotomous or continuous) are necessary to maintain sufficient power (54). In this 
study, a maximum of 10 independent variables were allowed for the final models of 
asthma and 6 variables for the final models of COPD. Since no more than two 
confounders appeared to be relevant for the multivariate models, this criterion was met.  
 
RESULTS 
Population 
Population characteristics are summarized in Table 1. 35% of the asthma patients and 
30% of the COPD patients did not know their diagnosis correctly. The results of the 
univariate analyses are summarized in Table 2a and 2b.  
 
Table 1: Population characteristics, lung function, knowledge and knowing the diagnosis,  
  separate for asthma and COPD 
VARIABLE CATEGORY ASTHMA n (%) COPD n (%) 
Patient characteristics  n=101 n=64 
Sex Male 51 (50) 42 (66) 
 Female 50 (50) 22 (34) 
Age Years 44.2 (10.6)* 50.1 (9.0)* 
Education Low # 64 (63) 36 (56) 
 High  37 (37) 28 (44) 
Smoking Never 41 (41) 20 (31) 
 Ever 60 (59) 44 (69) 
Comorbidity No 21 (21) 14 (22) 
 Yes 80 (79) 50 (78) 
Time since diagnosis <= 10 years 46 (46) 26 (41) 
 >10 years 55 (54) 38 (59) 
Childhood asthma Yes 66 (65) 34 (53) 
 No 35 (35) 30 (47) 
Pulmonary function    
GOLD class (70)    I 
     IIa 
     IIb  
     III 
- 
- 
- 
- 
12 (19) 
33 (52) 
17 (27) 
2 (3) 
Knowledge about the disease   
Little (<=12) 51 (50) 30 (47) - management 
High (>12) 50 (50) 34 (53) 
Correct 66 (65) 45 (70) - diagnosis 
Incorrect 35 (35) 19 (30) 
Sick leave    
 Low 35 (35) 17 (27) 
 High 66 (65) 47 (73) 
* mean (standard deviation); # high education: < university or college degree 
 
Multivariate analyses: Asthma 
Knowledge about management of the disease 
In the multivariate model, high knowledge about management of the disease was 
significantly associated with more adequate adaptation, namely, less denial of functional 
limitations (adaptation criterion 1) and less external locus of control. The non-significant 
components of the multivariate model were sick leave and activity–related dyspnea. The 
model was corrected for sex (female), level of education (higher) and smoking status 
(never) (Table 3a).  
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Knowing the diagnosis 
In the multivariate model, knowing the diagnosis correctly was significantly associated 
with less locus of control regarding powerful others. The remainder variables in the 
model, sick leave, activity-related dyspnea and hiding the lung disorder (adaptation 
criterion 3), were not significantly associated with knowing the diagnosis correctly. No 
confounders were included (Table 3a). 
 
Table 2a: Univariate Odds Ratios (OR) and p-values for differences between level of  
knowledge about management of the disease and knowing the diagnosis, for  
asthma and COPD 
 ASTHMA COPD 
Knowledge about the disease regarding: management diagnosis management diagnosis 
 High Correct High Correct 
Sick leave OR p OR p OR p OR p 
High sick leave 1.51 0.33 1.43 0.41 1.39 0.36 0.98 0.98
         
Health complaints, functional limitations         
QOL-RIQ: more breathing complaints  0.99 0.80 1.00 0.93 1.06 0.04 1.04 0.15
PARS-D: more activity related dyspnea  0.59 0.22 0.08 0.56 1.22 0.64 1.49 0.40
SFQ: more fatigue 1.02 0.60 0.93 0.14 0.92 0.14 1.14 0.04
QOL-RIQ: more limitations in activities of 
daily life  
1.01 0.82 1.02 0.63 1.03 0.45 0.99 0.79
         
Inadequate adaptation         
(1) More denial of functional limitations 0.87 0.13 1.08 0.41 0.95 0.67 0.92 0.57
(2) More avoidance of openness about the 
lung disease towards colleagues and 
employer 
0.94 0.27 1.06 0.26 1.15 0.08 1.05 0.56
(3) More hiding the lung disorder 0.87 0.26 1.20 0.13 1.21 0.23 0.95 0.76
(4) Spending all energy at work more often, 
not saving energy for social life 
0.94 0.63 1.11 0.43 0.63 0.02 0.91 0.61
(5) More health complaints in social activities 1.03 0.45 0.98 0.60 1.14 0.04 0.91 0.13
(6) Being more affected by remarks about 
the lung disease by others 
0.99 0.94 1.05 0.70 1.28 0.13 0.94 0.68
         
Perceived control         
More internal control 0.96 0.42 1.10 0.06 0.89 0.05 0.86 0.02
More external control 0.86 0.01 0.97 0.52 0.90 0.13 1.06 0.40
More control towards powerful others 0.91 0.15 0.86 0.02 0.95 0.49 1.10 0.26
More control in dyspnea at work 0.97 0.65 1.03 0.61 0.90 0.11 0.77 0.01
More control in fatigue at work 0.98 0.80 0.97 0.68 0.91 0.20 0.93 0.28
OR >1: associated with high knowledge about management of the disease and knowing the diagnosis 
correctly; OR<1: associated with little knowledge about management of the disease and being 
mistaken about the diagnosis.  
 
Multivariate analyses: COPD 
Knowledge about management of the disease 
In the multivariate model, more knowledge about management of the disease was 
significantly associated with more adequate adaptation, namely, less often spending all 
energy at work instead of saving any for social life (adaptation criterion 4) and less 
internal locus of control. Non-significant variables in the multivariate model were sick 
leave and activity-related dyspnea. The model was corrected for level of education 
(higher) and time since diagnosis (shorter) (Table 3b). 
 
Knowing the diagnosis 
In the multivariate model, knowing the diagnosis correctly was associated with less 
perceived control towards dyspnea at work. The remaining non-significant variables of 
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the model were fatigue, adaptation criterion 5 (health complaints in social activities) and 
sick leave. Relevant confounders were FEV1 (% predicted) (lower) and smoking status 
(ever) (Table 3b). 
 
Table 2b: Univariate Odds Ratios (OR) for confounders associated with differences in  
level of knowledge about management of the disease and differences between  
knowledge about the diagnosis (correct/incorrect) in asthma and COPD 
 ASTHMA COPD 
Knowledge about the disease regarding management diagnosis management diagnosis
 High Correct High Correct 
Confounders OR OR OR OR 
Female sex 2.32* 0.75 1.44 0.85 
Higher age 1.00 0.94 0.95 1.14 
Higher level of education 1.88 4.35* 7.33* 1.10 
Ever vs. never smoker 0.46 0.80 1.20 5.56* 
Presence of comorbidity 2.32 0.93 1.70 0.58 
Longer time since diagnosis 1.04 1.41 0.37 0.92 
History of childhood asthma 1.34 1.52 1.69 0.97 
Higher FEV1/FVC 1.05 1.05 1.01 0.88 
Higher FEV1 (% predicted) 1.02 1.03 1.01 0.96 
OR >1: associated with high knowledge about management of the disease and knowing the diagnosis 
correctly; OR<1: associated with little knowledge about management of the disease and being 
mistaken about the diagnosis; *: p<0.05 
 
Table 3a: Multivariate models of variables associated with level of knowledge about  
management of the disease and knowing the diagnosis in asthma (p<0.05) 
HIGH KNOWLEDGE ABOUT MANAGEMENT OF DISEASE1 R2: 33.7% OR 95% CI 
Sick leave   
High sick leave 2.03 0.75-5.47 
Complaints / functional limitations   
PARS-D: more activity related dyspnea 0.59 0.23-1.52 
Inadequate adaptation   
(1) more denial of functional limitations 0.74 0.58-0.92 
Perceived control   
More external control 0.85 0.75-0.97 
   
KNOWLEDGE ABOUT DIAGNOSIS: CORRECT2    R2: 10.4% OR 95% CI 
Sick leave   
High sick leave 1.80 0.71-4.60 
Complaints / limitations   
PARS-D: more activity related dyspnea 0.94  0.41-2.20 
Inadequate adaptation   
(3) Hiding the lung disorder more often 1.09 0.83-1.41 
Perceived control   
More control towards powerful others 0.85 0.75-0.98 
1Corrected for confounders sex, level of education, smoking status; 2 No confounders 
OR: Odds Ratio; CI: Confidence Interval; OR >1: associated with high knowledge about management 
of the disease and knowing the diagnosis correctly; OR<1: associated with little knowledge about 
management of the disease and being mistaken about the diagnosis; R2: percentage of explained 
variance. 
 
DISCUSSION 
As far as we know, this was the first study to investigate the associations between 
knowledge about the disease (management and diagnosis) and sick leave, health 
complaints and functional limitations, adaptation and perceived control in patients with 
asthma and COPD.  
In both asthma and COPD, sick leave was not associated with any of the knowledge 
variables. In asthma and COPD, high knowledge about management of the disease was 
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associated with better adaptation and less perceived control. A remarkable finding was 
that 35% of the asthma patients and 30% of the COPD patients did not know their 
diagnosis correctly. This is especially worth mentioning since in more than half of the 
patients, the diagnosis was made more than ten years ago. However, knowing the 
diagnosis correctly was associated with less perceived control only.  
 
Table 3b: Multivariate model of variables associated with level of knowledge about  
management of the disease and knowing the diagnosis in COPD (p<0.05) 
HIGH KNOWLEDGE ABOUT MANAGEMENT OF DISEASE1 R 55.4% OR 95% CI 
Sick leave   
High sick leave 1.12 0.23-5.47 
Complaints / functional limitations   
PARS-D: more activity related dyspnea 0.97 0.23-4.05 
Inadequate adaptation   
(4) spending all energy at work more often, not saving any for social life 0.40 0.19-0.83 
Perceived control   
More internal control 0.80 0.66-0.97 
   
KNOWLEDGE ABOUT THE DIAGNOSIS: CORRECT2  R2: 49.9% OR 95% CI 
Sick leave   
High sick leave 0.55 0.10-2.88 
Complaints / functional limitations   
PARS-D: more activity related dyspnea 1.29 0.28-5.98 
Inadequate adaptation   
(5) More health complaints in social activities 0.83 0.98-1.39 
Perceived control   
More control towards dyspnea at work 0.74 0.58-0.93 
1 Corrected for confounders level of education and time since diagnosis; 2 Corrected for confounders 
FEV1 %predicted, smoking status; OR: Odds Ratio; CI: Confidence Interval; R2: percentage of 
explained variance;  OR >1: associated with high knowledge about management of the disease and 
knowing the diagnosis correctly; OR<1: associated with little knowledge about management of the 
disease and being mistaken about the diagnosis 
 
Knowledge about management of the disease 
Sick leave was not associated with level of knowledge about management of the disease in 
both patient groups, but the present results do show an association between high 
knowledge about management of the disease and adequate adaptation. In a previous 
qualitative study we have shown that adequate adaptation in asthma and COPD patients 
was associated with less sick leave and fewer health complaints (26). It may therefore be 
expected that knowledge about the management of the disease does have an indirect 
effect on sick leave via adaptation and perceived control, rather than a direct effect. 
When considering adaptation to functional limitations in asthma patients, denial of 
limitations, which indicated inadequate adaptation, was more often present in the group 
with a low level of knowledge. Acknowledging functional limitations is a necessary first 
step towards accepting the consequences of a chronic illness and adapting to the 
disorder. For COPD patients, spending all energy at work instead of distributing energy 
between work and private life is an example of inadequate adaptation as well. The finding 
that adequate adaptation is associated with high knowledge, is in agreement with the 
statement in a previous study that one of the aims of patient education is to improve 
coping with chronic illness (92).  
Besides adaptation, perceived control was associated with knowledge, but in a different 
way in asthma compared to COPD. In asthma, little knowledge about management of the 
disease was associated with more external locus of control, whereas in COPD little 
knowledge was associated with more internal locus of control. Patients with an external 
locus of control (health is attributed by fate or chance) are less likely to seek information. 
For asthma patients, control over symptoms is important for influencing the course of 
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the disease. Patients with little knowledge may not anticipate on upcoming asthma 
attacks and feel even more convinced about their feelings that fate, or destiny is in charge 
of their well-being. For COPD patients, who should have been told that COPD is caused 
by their smoking, it is likely that more internal locus of control does not encourage them 
to seek for knowledge.  
 
Knowing the diagnosis 
To the best of our knowledge, associations between knowing the diagnosis correctly and 
sick leave, health complaints and limitations, adaptation and perceived control have not 
been investigated so far. The present results show that knowing the diagnosis correctly 
was not associated with sick leave in asthma and COPD. 
In the asthma as well as in the COPD group, only the variables within the category 
‘perceived control’ were significantly associated with knowing the diagnosis correctly. 
The asthma patients who were mistaken about their diagnosis and thought they had 
COPD, had a higher perceived control with respect to powerful others. It is possible that 
people who think they have a more severe health problem (COPD) but in fact have 
asthma, are more likely to feel dependent on a powerful other, such as their physician or 
their partner. Another explanation may be that people with more locus of control 
regarding powerful others do not investigate their health problem precisely themselves, 
since they rely on the information they receive from powerful others.  
The COPD patients who thought they were having asthma had more perceived control 
over dyspnea at work. An explanation for this finding may be that this group is having 
mild COPD, which is reflected by the confounder FEV1 (% predicted). For patients with 
mild COPD it may be easier to control dyspnea at work than those with severe COPD. 
However, since we corrected for FEV1(% predicted), there must be an additional cause for 
this association. This may be found in the different, more stable course of COPD, which 
may result in better adaptation to the feelings of dyspnea.  
 
Perceived control and locus of control 
Perceived control appears to play a major role in knowledge, since it is associated with all 
knowledge variables in asthma as well as in COPD. Some differences between health 
locus of control and self-efficacy need to be discussed. 
First, self-efficacy is more related to the extent of personal control over health 
complaints, whereas health locus of control is more concerned with the origin of this 
control, i.e. to what type of causes the individual attributes health (internal, external or 
powerful others). A second important difference is that health locus of control relates to 
health in general, whereas self-efficacy concerns perceived control over specific 
symptoms. This second point explains the associations of health locus of control, rather 
than of self-efficacy, with knowledge, since the knowledge questionnaire we used, focuses 
on the disease in general, rather than on health complaints. Although we expected that 
high knowledge would be associated with more perceived control, the opposite was 
observed. It may be hypothesized that low perceived control stimulates patients with a 
chronic illness to seek for information, as an active way of coping, or adaptation, which 
increases knowledge about the disease (92; 93).  
 
Methodological considerations 
For the aim of the present study, the KASE-AQ, which was used to measure the level of 
knowledge about management of the disease, was modified to be applicable to COPD 
patients (115). Although this modified version was not validated in this study, the mean 
score (12.36 ± 2.68) was comparable with the mean score in the asthma group (12.35 ± 
3.10) and the mean score presented in the validation study of the KASE-AQ consisting of 
30 adults with asthma (12.50) (115).  
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Although we used the GOLD-standard to distinguish COPD from asthma patients, 
performing histamine provocation tests or applying symptom questionnaires to confirm 
the diagnosis of asthma would have been more adequate. However, since we only 
included patients who were using prescribed bronchodilators and were diagnosed 
obstructive lung disease by a physician, we concluded that the subgroup of our sample 
that did not have COPD was most likely to have asthma. 
Another issue is the self-reported diagnosis. Since the use of a computerized 
questionnaire ensured that all participants had to answer the question about their 
diagnosis before the next question was shown, it remains unclear what proportion of the 
patients were wrong about their diagnosis and how many did not know their diagnosis at 
all and guessed wrong. Possibly, the problem of not knowing the diagnosis may even have 
been larger when one of the answering categories was ‘I don’t know my diagnosis’.  
In addition, this study does not provide information on causes of being mistaken about 
the diagnosis; the patient with bad memory or lack of interest, or the physician who 
misdiagnosed, diagnosed chronic non-specific lung disease years ago, or did not explain 
the diagnosis to the patient adequately. 
 
Implications for clinical practice 
From the results of this study it can be learned that a low level of knowledge about the 
disease is associated with inadequate adaptation to functional limitations. We expected 
that knowing the diagnosis correctly would be associated with better outcomes, such as 
fewer health complaints, since the clinical implications of asthma and COPD are 
different. It is known that asthma patients should focus on avoidance of triggers, monitor 
peak flow and benefits from inhaled steroids. COPD patients should focus on stop 
smoking and influenza vaccination (9; 70).  
We examined the results of the specific questions on these subjects, but no significant 
differences were observed in wrong or right answers between patients who did and who 
did not know their diagnosis correctly (results not shown). In spite of this, as a matter of 
principle, we would like to support previous publications that have emphasized the 
importance of the use of one term for COPD, to prevent confusion among patients and 
physicians and to facilitate epidemiologic research on COPD (33). 
The results of this study show that a considerable number of patients with asthma and 
COPD did not know their diagnosis correctly. Since the population was not a random 
sample of the community of asthma and COPD patients, the true prevalence of not 
knowing the diagnosis correctly remains unknown. However, it is likely that patients who 
volunteer for participation in research are more interested in their disease and therefore 
may have a higher level of knowledge than those who do not volunteer. In addition, 
considering the high level of education of the participants (37% high education) in 
combination with the association we presented between a low level of education and not 
knowing the diagnosis correctly in asthma, it may be hypothesized that the percentage 
asthma patients that did not know their diagnosis correctly is an underestimation. 
However, the clinical relevance of this is questionable, since the results of this study do 
not indicate worse health outcomes for patients with asthma and COPD who are 
mistaken about their diagnosis.  
With respect to knowledge about the disease, the finding in this study that patients with a 
higher level of knowledge were better adapted to functional limitations does not 
immediately imply that increasing knowledge in this group will lead to an improvement 
in adaptation. To succeed in changing behaviour, which is necessary to become more 
adapted, more is needed than just knowledge and physicians should be aware of this. It is 
important to enable patients to adapt better to their disease and the provision of 
knowledge should be seen as part of this dynamic process. Studies on patient education 
have shown that interventions which focus on determinants of behaviour, such as 
attitudes, social norms and behavioural intention, are necessary components for 
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succeeding in changing behaviour (92). Therefore, a broad approach should be used to 
improve adaptation.  
 
CONCLUSION 
We conclude that sick leave is not directly associated with knowledge (about 
management of the disease and about knowing the diagnosis correctly) in asthma and 
COPD patients, which is not in agreement with our hypothesis.  
Secondly, a high level of knowledge about management of the disease is associated with 
adequate adaptation to functional limitations in asthma as well as COPD, which confirms 
our hypothesis. Thirdly, a high of knowledge about management of the disease is found 
among those with less perceived control, which is not in agreement with our hypothesis.  
Finally, considerable proportion of asthma and COPD patients did not know their 
diagnosis correctly. However, since less perceived control was the only difference 
between those who did and those who did not know their diagnosis correctly, the results 
of this study do not indicate worse outcomes, such as more health complaints, more 
functional limitations, or worse adaptation for patients who do not know their diagnosis 
correctly.  
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ABSTRACT 
The aim of this prospective study was to investigate predictors of one-year changes in 
sick leave in workers with asthma.  
The initial cohort consisted of 111 asthma patients. 101 patients completed the follow-up 
after 1 year. Self-reported sick leave was reported once a year for two years. At the start of 
the cohort, all patients completed questionnaires on: adaptation to functional limitations, 
psychosocial variables, work characteristics, disease characteristics, health complaints 
and functional limitations and patient characteristics (‘potential predictors’). Three 
multivariate logistic regression models were calculated, with an increase in sick leave, a 
decrease in sick leave and stable high sick leave as dependent (outcome) variables and 
the potential predictors as independent (explanatory) variables.  
An increase in sick leave was predicted by a lower level of education and perceiving more 
functional limitations in activities of daily life. A decrease in sick leave was predicted by 
spending all energy at work less often and perceiving fewer health complaints in social 
activities (adaptation criteria 4 and 5). Stable high sick leave was predicted by less job 
satisfaction, perceiving more support from the employer and perceiving more health 
complaints in social activities (adaptation criterion 5). Disease characteristics and work 
characteristics were not predictive for changes in sick leave in any of the groups. 
We conclude that adaptation to functional limitations plays a major role in sick leave in 
asthma patients. Disease characteristics, such as FEV1, hardly play a role.  
 
KEY WORDS: absenteeism, obstructive lung disease, work, adaptation, functional 
limitations 
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INTRODUCTION 
Recent studies have shown that asthma patients report functional limitations in their 
ability to work (113), more work disability (36) and are less likely to be employed (24). 
Work disability and sick leave not only lead to high costs for employers and society (32), 
but may also result in a lower quality of life for the patient, due to social and financial 
consequences. It is therefore of major importance to prevent sick leave and work 
disability in asthma patients as much as possible. Revealing predictors of sick leave 
provides information on how to prevent or decrease sick leave and work disability. This 
may be useful in formulating effective interventions to reduce or prevent sick leave.  
In previous studies with cross-sectional and retrospective designs, it has been shown that 
comorbidity (37), severity of symptoms (14; 37), medication use (21; 23), the presence of 
respiratory symptoms at work (14) and physical demands at work (21) are associated 
with sick leave and work disability, whereas lung function measures are not or hardly 
associated with sick leave and work disability (14; 23). From these studies, it can be 
concluded that sick leave and work disability are multifactorial problems, in which 
subjective perception of illness, as expressed in symptoms and perceived functional 
limitations, rather than lung function measures, play a major role. This may highlight the 
fact that individual perceptions and behaviour affect and modify the impact of the 
disease. In a previous qualitative cross-sectional study, we have presented indications 
that adaptation, i.e. adjustment to functional limitations resulting from a chronic 
disorder, is associated with sick leave (26). However, the importance of adaptation in 
relation to other predictors of sick leave, as well as prospective predictors of sick leave in 
asthma and COPD, has not been investigated so far. 
Therefore, the aim of this study was to investigate predictors of one-year changes in sick 
leave in a cohort of workers with asthma. Three multivariate models will be calculated, 
with adaptation, psychosocial variables, work characteristics, disease characteristics, 
health complaints, functional limitations and patient characteristics as independent 
(explanatory) variables and an increase in sick leave, a decrease in sick leave and stable 
high sick leave as dependent (outcome) variables. 
 
METHODS 
In spring 2002 (t=0), a cohort of 111 workers with asthma underwent pulmonary 
function tests and completed questionnaires on sick leave in the past 12 months and 
several other topics. One year later (t=1), all patients were invited to complete 
questionnaires on sick leave in the past 12 months again.  
 
Table 1: Population characteristics, presented in column percentages 
  SICK LEAVE (n (%)) 
Variable Category Stable low Increase Decrease Stable high 
Group size n 35 17 23 26 
Sex Male 18 (51) 11 (65) 9 (39) 13 (50) 
 Female 17 (49) 6 (35) 14 (61) 13 (50) 
Age* Years  45.9 (10.4) 43.4 (10.0) 44.3 (9.1) 45.3 (9.4) 
Education Low# 19 (54) 14 (82) 12 (52) 19 (73) 
 High# 16 (46) 3 (18) 11 (48) 7 (27) 
Smoking Never 17 (49) 6 (35) 8 (35) 10 (39) 
 Ever 18 (51) 11 (65) 15 (65) 16 (62) 
Comorbidity No 9 (26) 2 (12) 8 (35) 2 (8) 
 Yes 26 (74) 15 (88) 15 (65) 24 (92) 
Lung function* FEV1/FVC 82.0 (6.7) 79.9 (5.6) 79.9 (5.5) 84.2 (5.4) 
 FEV1 %predicted  88.8 (11.1) 88.8 (16.2) 91.7 (14.6) 90.5 (11.2) 
 Reversibility 3.8 (4.1) 5.3 (7.0) 4.2 (6.4) 1.8 (5.1) 
*: Mean (standard deviation); #: Low education: < college or university degree  
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Inclusion criteria were: aged 18 to 65 years, physician-diagnosed asthma and using 
prescribed bronchodilators. Acute comorbidity and inability to read or understand the 
Dutch language were exclusion criteria. The population was recruited around Nijmegen 
(the Netherlands), using advertisements in free local papers (n=44) posters at 
pharmacists, general practitioners and physical therapists (n=30) and personal 
invitations by specialists (n=37). The local Ethics Committee approved this study. At t=1, 
101 patients of the initial 111 (91%) completed questionnaires on sick leave again. The 
dropouts were significantly younger than the responders. Patient characteristics are 
shown in Table 1.  
 
Measurements 
Lung function 
FEV1 and FVC were measured at t=0 before and after bronchodilation (BD) with 
salbutamol (400 µg) using spirometers (SensorLoop, Sensormedics). The degree of 
bronchial obstruction (FEV1/FVC) after BD and reversibility ((FEV1 after BD – FEV1 
before BD) / FEV1 predicted) were calculated. The tests were performed by three trained 
technicians using the same protocol. 
 
Questionnaires 
Frequency and duration of sick leave were investigated over the past 12 months. Six 
categories of potential predictors of sick leave were collected: patient characteristics, 
disease characteristics, health complaints and functional limitations (complaints/ 
limitations), work characteristics, psychosocial variables and adaptation (25).  
The category ‘Patient Characteristics’ consisted of the variables sex, age, level of 
education, comorbidity and smoking status. The category ‘Disease characteristics’ 
consisted of the variables time since diagnosis, a history of childhood asthma and the 
lung function measures. The category ‘Complaints/limitations’ consisted of the variable 
fatigue, which was measured using the 4-item Short Fatigue Questionnaire (SFQ) (7) and 
three sub-scales of the Quality of Life for Respiratory Illness Questionnaire (QOL-RIQ) 
(63), namely breathing problems (QOL-breath), functional limitations in general 
activities of daily life (QOL-adl) and in social activities (QOL-soc). The category ‘Work 
characteristics’ consisted of items on physical workload, mental workload, pulmonary 
aggravating factors at the workplace and utilization of job control, which were adapted 
from frequently used Dutch questionnaires (19; 35; 102). The category ‘Psychosocial 
variables’ consisted of five questions about satisfaction (physical functioning, 
relationships, social functioning, faith in the future and work) and a total-score (α= 
0.78), two questions about perceived understanding of employer and colleagues and 
dyspnea-related emotions (QOL-emo), which is a sub-scale of the QOL-RIQ as well.  
The category ‘Adaptation’ was measured by six concepts indicating inadequate 
adaptation: 1. Denial of functional limitations ((Cronbach’s alpha (α)=0.71), 2. Avoiding 
openness about the lung disorder towards colleagues and employer, (α=0.75) 3. Hiding 
the lung disorder, e.g., by taking in medication in secret (α=0.68), 4. Spending all energy 
at work, not saving energy for social life (α=0.76), 5. Health complaints in social activities 
(α=0.84) and 6. Being easily affected by remarks about the disease by others (α=0.68) 
(25; 26).  
 
Analyses 
Classification 
Sick leave was dichotomized into low (two or fewer episodes per year) and high sick leave 
(three or more episodes per year). An episode of sick leave was defined as absence from 
work for more than two consecutive days, to reduce recall bias. To adjust for periods of 
sick leave with a long duration, an episode of sick leave lasting more than one month was 
classified as high sick leave as well. All participants were classified into one of four groups 
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of sick leave: 1. stable low (low sick leave at t=0 and t=1), 2. increase (low sick leave at 
t=0, high sick leave at t=1), 3. decrease (high sick leave at t=0 and low sick leave at t=1) 
and 4. stable high (high sick leave at t=0 and t=1). 
 
Statistics 
Three multivariate models were calculated with as dependent variables: (1) an increase in 
sick leave (reference: stable low sick leave) (2) a decrease in sick leave (reference: stable 
high sick leave) and (3) stable high sick leave (reference: stable low sick leave) using a set 
of backward logistic regression analyses. 
First, within each category of potential predictors, a regression analysis was performed to 
obtain preliminary models (p<0.10). In a second regression analysis, all potential 
predictors of the preliminary models were put together to obtain three final models 
(p<0.05). Thirdly, age, sex and smoking status were entered into the final models. When 
the Odds Ratio of one of the predictors changed more than 10%, the variable was 
maintained in the model. Nagelkerke R2, frequently used in logistic regression analysis, 
was calculated to estimate the percentage of explained variance of all models. To obtain 
sufficient power (54), five independent variables were allowed for the final model of 
‘increase in sick leave (n=52), four for ‘decrease in sick leave’ (n=49) and six for stable 
high sick leave (n=61). When too many variables were gained from the preliminary 
models, a two-step procedure was followed. First, when the correlation coefficient of two 
variables was more than 0.60, the most significant variable was chosen for the final 
model. Next, the variables from the categories with the lowest explained variance in the 
preliminary models were excluded from the final model. 
 
Table 2: Preliminary models for changes in sick leave in workers with asthma 
Increase in sick leave a   Predictor R2 OR   (90% CI) 
Patient characteristics Higher level of education 22 0.26 (0.08-0.83)
More fatigue 1.14 (1.00-1.29)Complaints/limitations 
More functional limitations in activities of daily life  
34 
1.24 (1.10-1.40)
Work characteristics Working more than 32 hours per week 7 0.37 (0.13-0.99)
Psychosocial variables More job satisfaction 11 0.27 (0.09-0.79)
Adaptation Criterion 4: spending all energy at work more often 21 1.97 (1.22-3.17)
Decrease in sick leave b     
Patient characteristics More comorbidity 15 0.16 (0.04-0.64)
Disease variables Lower FEV1/FVC (more airway obstruction) 18 0.86 (0.78-0.95)
Complaints/limitations More functional limitations in social activities 30 0.85 (0.78-0.93)
Work characteristics More pulmonary aggravating factors at work 8 0.36 (0.19-0.95)
Psychosocial variables More satisfaction (total score) 10 1.16 (0.75-0.99)
Criterion 4: spending all energy at work more often 0.49 (0.32-0.79)Adaptation 
Criterion 5: more health complaints in social 
activities 
45 
0.77 (0.65-0.92)
Stable high sick leave c    
More bothered by dyspnea-related emotions 0.90 (0.82-0.99)Complaints/limitations 
More functional limitations in activities of daily life 
28 
1.42 (1.17-1.73)
More job satisfaction 0.15 (0.05-0.44)Psychosocial 
More support by employer 
23 
1.47 (1.02-2.12)
Criterion 4: Spending all energy at work more often 1.58 (1.07-2.33)Adaptation 
Criterion 5: More health complaints in social 
activities  
32 
1.21 (1.04-1.35)
OR: Odds Ratio; CI: Confidence Interval, R2: Percentage of explained variance; a OR>1: associated 
with an increase in sick leave; OR<1: associated with stable low sick leave; b OR>1: associated with a 
decrease in sick leave; OR<1: associated with stable high sick leave; c OR>1: associated with stable 
high sick leave; OR<1: associated with stable low sick leave. 
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RESULTS 
Preliminary models 
An increase in sick leave was associated with variables of all categories, except for the 
category ‘disease characteristics’ (Table 2). Perceiving more functional limitations in 
daily life, having less job satisfaction, spending more energy at work at baseline, a lower 
level of education, more fatigue and working more than 32 hours per week were 
associated with an increase in sick leave in the next year (Table 2). A decrease in sick 
leave was associated with less comorbidity, less airway obstruction (higher FEV1/FVC), 
perceiving fewer functional limitations in social activities, spending less energy at work, 
perceiving fewer health complaints in social activities, perceiving fewer pulmonary 
aggravating factors at work and more satisfaction. Stable high sick leave was predicted 
by perceiving more functional limitations in activities of daily life, less job satisfaction, 
perceiving more support from the employer, spending energy at work instead of saving 
any for social life more often, perceiving more health complaints in social activities and 
dyspnea-related emotions (Table 2). 
 
Final models 
An increase in sick leave was predicted by the categories complaints/limitations and 
patient characteristics: a lower level of education and perceiving more functional 
limitations in activities of daily life were associated with an increase in sick leave (Table 
3). A decrease in sick leave was best predicted by adequate adaptation: spending all 
energy at work instead of saving energy for social life less often and perceiving fewer 
health complaints in social activities. Stable high sick leave was best predicted by the 
categories adaptation and psychosocial variables: less job satisfaction, perceiving more 
support from the employer and perceiving more health complaints in social activities. 
Entry of age, sex or smoking status into the final models did not affect the Odds Ratios 
more than 10%. 
 
Table 3: Final models for changes in sick leave in workers with asthma 
CHANGES IN SICK LEAVE PREDICTORS R2 OR   (95% CI) 
Increase in sick leavea  42  
Patient characteristics Higher level of education  0.11 (0.02-0.78) 
Complaints/limitations More functional limitations in activities of daily 
life (QOL-adl) 
 1.31 (1.09-1.59 
Decrease in sick leaveb  47  
Adaptation Criterion 4: spending all energy at work more 
often 
 0.47 (0.28-0.80) 
 Criterion 5: more health complaints in social 
activities 
 0.76 (0.62-0.93) 
Stable high sick leavec  45  
Psychosocial variables  More job satisfaction  0.09 (0.02-0.44) 
 Perceiving more support from employer  1.63 (1.03-2.59) 
Adaptation Criterion 5: more health complaints in social 
activities  
 1.33 (1.10-1.61 
OR: Odds Ratio; CI: Confidence Interval, R2: Percentage of explained variance; a OR>1: associated 
with an increase in sick leave; OR<1: associated with stable low sick leave; b OR>1: associated with a 
decrease in sick leave; OR<1: associated with stable high sick leave; c OR>1: associated with stable 
high sick leave; OR<1: associated with stable low sick leave 
 
DISCUSSION 
In this prospective study, predictors of changes in sick leave were investigated in workers 
with asthma. Adequate adaptation was a major predictor of a decrease in sick leave. 
Health complaints and functional limitations, patient characteristics and psychosocial 
variables were predictive for changes of sick leave as well, whereas disease and work 
characteristics were not associated with changes in sick leave. 
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Predictors of changes in sick leave 
Decrease in sick leave 
The present study confirms the relevance of adaptation (i.e. adjustment to functional 
limitations) in explaining sick leave, since this was a major predictor. The present 
findings are in agreement with our previous report on a cross-sectional study, in which 
we concluded that adequately adapted workers with asthma and COPD were taking less 
sick leave (26).  
 
Increase in sick leave 
Perceiving functional limitations in activities of daily life predicted an increase in sick 
leave, whereas lung function was not associated with changes in sick leave. This is in 
accordance with findings in previous studies, in which health complaints and functional 
limitations rather than pulmonary function measures were associated with work 
disability (14; 21; 23; 37). The discrepancy between pulmonary function and functional 
limitations has been confirmed earlier (42; 118) and recognized by the World Health 
Organization, who distinguishes between impairment (airway obstruction), disability 
(capacity to perform activities) and participation problems (capacity to participate in 
daily life) (1).  
Another predictor of an increase in sick leave was a lower level of education. This finding 
is in accordance with previous studies in which a lower level of education was associated 
with complete work cessation in asthma patients (21; 65) and more sick leave in a healthy 
population of workers (64). Lower educated people, who are more likely to be involved in 
a blue collar job, may experience more difficulties in finding a job with a working 
environment suited for their lung condition, e.g., free from tobacco smoke or vapours 
and may be employed in a job with fewer job control opportunities more often.  
 
Stable high sick leave 
One of the predictors of stable high sick leave was low job satisfaction. Low job 
satisfaction may be a reflection of little motivation to work. In the Netherlands, 
motivation to work is even more important, since social security laws assure that an 
employee who is taking sick leave will earn at least 70% of his income, which is paid for 
by the employer in the first two years of sick leave. In addition, since job satisfaction was 
a determinant of sick leave in two stable groups (stable high and stable low), it cannot be 
ruled out that sick leave leads to lower job satisfaction. Perceiving more difficulties at 
work, may lead to frustration and lower job satisfaction. 
Perceived support from the employer was associated with stable high sick leave 
compared to stable low sick leave. One explanation for this unexpected finding may be 
that support from the employer is the result rather than the cause of sick leave. Before 
the employer can support his employee, the employee has to inform him about his 
asthma. Taking sick leave more often, may force the patient to inform his employer. 
Another explanation may be that support from employers is not immediately adequate 
for a reduction of sick leave. Support may be the important, but should be followed by 
action, directed at lowering sick leave. The occupational physician can assist in this 
process.  
 
Methodological considerations  
Although this is the first prospective study on predictors of sick leave in asthma, the 
follow-up period is only one year. Since several temporal processes, such as adaptation, 
play a role in sick leave, it may take more than one year before the (total) effect of a 
predictor may be seen in sick leave. A second issue is the questionnaire to measure 
adaptation. The internal consistency of each criterion was good (Cronbach’s α 0.68-
0.84), but the questionnaire has not been validated. Future research should focus on 
validation and a further exploration of the role of adaptation in sick leave. Although we 
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were able to analyze the prediction of sick leave, no intervention was made in this study. 
It is in particular relevant to establish whether improvement of adaptation would 
improve work performance. 
Although the response after one year of follow-up was high (91%), we compared the non-
responders with the responders. Since only age was significantly different between both 
groups and did not change the final models for sick leave, we conclude that no relevant 
response bias has occurred. A final remark concerns the recruitment of the cohort using 
three different sources of participants. However, the Odds Ratios of the variables in the 
final models did not change after controlling for recruitment strategy.  
 
Practical implications 
The key implication of the present study is the major role of adaptation in sick leave in 
workers with asthma. It is expected that adaptation is a generic rather than an asthma-
specific process and this general conclusion may therefore be applicable to other chronic 
disorders as well. The main problem for patients in many chronic disorders is to adapt to 
the disorder to minimize functional limitations and participation problems. Physicians 
should be aware of adaptation problems, its consequences on daily life and support their 
patients in the process of adaptation. Adaptation should be a more explicit feature of 
asthma self-management that in itself is related to less sick leave (87) 
 
CONCLUSION 
This was the first study to longitudinally investigate predictors of changes in sick leave in 
workers with asthma. We conclude that adaptation, or adjustment to functional 
limitations, plays a major role in sick leave, since sick leave in adequately adapted 
patients is likely to decrease in the next year. 
Sick leave appears to be a multi-causal phenomenon in which many variables, such as 
health complaints and functional limitations, adaptation and psychosocial variables play 
a role. Disease characteristics, such as FEV1 hardly play a role. The present study stresses 
the importance of a prospective study design in investigating predictors of sick leave and 
work disability. 
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GENERAL DISCUSSION 
In this final chapter, the main findings of this thesis are summarized and discussed in the 
context of the main objective of this thesis. Methodological considerations will be 
discussed and implications of the presented findings for practice and recommendations 
for future research are given. 
 
The main objective of this thesis was to investigate associations between a broad range of 
different factors and sick leave in workers with asthma and COPD. Factors we 
investigated were disease characteristics, health complaints, functional limitations, work 
characteristics, psychosocial variables and workers’ knowledge about the management of 
their disease and about their diagnosis. We especially focused on adaptation to functional 
limitations with respect to sick leave and the relative contribution of the different 
determinants on sick leave, using multivariate analysis techniques.  
 
DETERMINANTS OF SICK LEAVE IN ASTHMA AND COPD 
Although asthma and COPD have a different prognosis and course, they both belong to 
the group of chronic disorders and more specific, to the group of obstructive pulmonary 
disorders. As a result, we found similarities with respect to the main categories of factors 
associated with sick leave, but differences with respect to the variables within these 
categories. 
 
Adaptation 
The main finding of this thesis is that adaptation is an important determinant of sick 
leave. We consider adaptation as an active way of coping in which an individual adapts to 
the chronic disorder he or she is suffering from. This involves a behavioural change, in 
which a person accepts the consequences of the chronic disorder and adapts to this 
situation. This is a time-consuming process, which covers several domains of life. We 
investigated adaptation using eight different concepts in chapter 2. After conducting 
factor analyses in the data from a larger population, six independent concepts were 
gained and presented in chapter 4. From the results of this thesis, it becomes clear that 
some criteria of adequate adaptation are expected to cause a probably temporary increase 
in sick leave, while other criteria will be associated with low sick leave. For example, it is 
likely that denial of limitations, which is an indication of inadequate adaptation, will be 
associated with no or little sick leave. When a person becomes more adapted and comes 
to terms with his limitations, he may take sick leave more often. On the other hand, 
better adaptation may lead to a better balance between workload and work capacity, 
which may result in less health complaints and less episodes of sick leave. 
The indications for an association between sick leave and adaptation that we found in our 
qualitative study (chapter 2) were confirmed in the cross-sectional study (chapter 4) and 
adaptation was found to be an important predictor of changes in sick leave in our 
prospective longitudinal study (chapter 7). In chapter 2 and 7, it was shown that 
inadequate adaptation was associated with high sick leave. Patients, who were open 
about their disease at work, were having less health complaints reported fewer spells of 
sick leave. In chapter 4, however, it was shown that inadequate adaptation was more 
prevalent in the group without sick leave: ‘spending all energy at work, not saving energy 
for social life’. The direct effect of a high score on this criterion may indicate that patients 
to postpone an episode of sick leave, since they will spend all their energy at work, before 
taking sick leave. However, we expect that this attitude will lead to long-term sick leave 
on the long term, since a continuation of a certain workload will eventually exceed a 
person’s work capacity when the latter is reduced. This imbalance between workload and 
work capacity may result in short-term and even long-term health effects, as is presented 
in the ‘Model Workload and Capacity’ (99). This hypothesis is confirmed in chapter 7, in 
which was shown that asthma patients who were in the group with high sick leave for two 
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consecutive years were having a higher score on the criterion ‘spending all energy at 
work, not saving energy for social life’ than those who were in the group with a decrease 
in sick leave. We hypothesize that sick leave may be helpful in the process of adaptation, 
since it will force someone to come to terms with his limitations and adjust his behaviour. 
The criteria regarding denial of limitations and hiding the disorder were not associated 
with sick leave in the quantitative studies. It is likely that these criteria are difficult to 
measure. Patients with only few health complaints, who deny their (few) limitations, may 
have low sick leave. In addition, participants who are having more health complaints and 
who have been trying to deny their limitations for a longer period of time may experience 
difficulties, which may result in sick leave. If so, a bidirectional association between 
denial and sick leave exists in this group, which may explain the lack of significant 
associations.  
 
Pulmonary function 
Another main finding of this thesis is that aspects of impairment, such as pulmonary 
function, were not related to sick leave in our population of workers with asthma and 
COPD. This finding was consistent in all our studies and has been reported in previous 
studies on determinants of sick leave or work disability as well (14; 23; 52). Since we did 
find associations between health complaints and sick leave, as will be discussed below, a 
discrepancy exists between the direct effects of pulmonary function and the perception of 
health complaints. This is in agreement with several other studies, which have presented 
low correlations between pulmonary function on the one hand and health complaints and 
quality of life on the other hand (42; 53; 77; 116; 118). The World Health Organisation 
acknowledges this discrepancy, which is reflected in her definition of health: ‘A state of 
complete physical, mental and social well-being and not merely the absence of disease or 
infirmity’ (1). These components of health are summarized in a model according to the 
International Classification of Functioning, Disability and Health (ICF), which was 
presented in chapter 1. This ICF model conceptualises functioning from three different 
perspectives of the individual and the society, including body function, activities and 
participation. The ICF model explains the discrepancy between ‘function’ and 
‘participation’ by external and internal factors (1). Heerkens and colleagues have applied 
this ICF model to the working situation (47). We believe that adaptation is one of these 
internal factors. External factors such as work characteristics, which will be discussed 
below, may partly explain the discrepancy between ‘function’ and ‘participation’ as well. 
However, it should be mentioned that our population consisted of relatively healthy 
asthma and COPD patients, since all participants were included only if they had been 
employed in the twelve months prior to the study. If we would have investigated 
determinants of sick leave in a general population, including asthma and COPD patients, 
pulmonary function measures might probably have been associated with work disability 
and sick leave. 
 
Health complaints and limitations 
In contrast to lung function measures, health complaints did play a role in sick leave. 
Experiencing more breathing problems was associated with high sick leave in asthma 
patients (chapter 4) and was predictive for an increase in sick leave (chapter 7). This is in 
agreement with previous studies (Table 1,  chapter 1) (8; 14; 21; 23; 37). However, we 
found a contradiction in our studies: a lower frequency of dyspnea was reported in the 
group with high sick leave in chapter 4. Possibly, this group has learned not to undertake 
many activities any more in general. The lower quality of life in this group supports this 
hypothesis, as does the higher sick leave. Another explanation for this finding may be 
that long-term sick leave, which decreases workload, may lead to a reduction of 
complaints of dyspnea. In addition, avoidance of dyspnea-evoking activities may play a 
role as well. 
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In addition to dyspnea, fatigue appeared to be major problem for asthma and COPD 
patients as was shown in the results of focus group interviews, which we conducted in our 
qualitative study (chapter 2). The importance of fatigue was confirmed in the cross-
sectional study in chapter 3, in which a higher level of fatigue was associated with high 
sick leave in COPD patients. In chapter 5, we showed that more perceived control over 
fatigue at work was associated with less sick leave in asthma patients. This is in 
agreement with previous studies which reported on the presence of fatigue in asthma 
(82) and COPD patients (28; 82) as well. Since dyspnea is commonly considered the 
most important health complaint in asthma and COPD, fatigue deserves more attention 
in the prevention of sick leave.  
With respect to functional limitations, we investigated whether the participants 
experienced problems in social activities because of their respiratory complaints. This 
variable is part of the adaptation criteria, since adequate adaptation is believed to result 
in fewer functional limitations. In chapter 7, it was shown that experiencing limitations 
in social activities was associated with stable high sick leave. In the Quality of Life for 
Respiratory Illness Questionnaire, experiencing limitations in social activities is one of 
the sub-scales to measure quality of life (63). These findings are in agreement with a 
previous study on sick leave in patients with Chronic Non-Specific Lung Disease 
(CNSLD), where a lower quality of life was associated with more sick leave (52).  
 
Problems at work 
The workplace has a central role in sick leave in asthma and COPD patients. Many facets 
may influence one’s decision on taking sick leave or not. In this thesis, we have 
investigated several aspects of the working situation, such as the work environment, task 
content, social support at work and other psychosocial factors related to work. These will 
be discussed below.  
In chapter 3, a significant association was found between the perception of more than 
three pulmonary aggravating factors at work and high sick leave in asthma. This finding 
is in agreement with previous studies on workplace exposure and work disability (20-22).  
Asthma patients who used job control opportunities were in the group with high sick 
leave more often. This finding is not in agreement with previous studies in a general 
population of workers, in which it was shown that job control was associated with low 
sick leave (11; 96). For some patients, sick leave may be a method of job control. The 
possibility of job control opportunities is partly dependent on the type of job. It may be 
easier to decrease work pace and stay at work, in white-collar jobs compared to blue-
collar jobs. In addition to the type of job, personal characteristics may even have a larger 
influence, such as e.g., illness related shame. When patients feel ashamed by their 
functional limitations, they may not wish to be different from their colleagues. Utilising 
job control opportunities may raise questions by colleagues. This may force the patients 
to discuss their disease, which they find difficult. We have shown this in chapter 2, where 
we reported that lung patients were reluctant in discussing their health problems with 
others. Once the employer and colleagues are informed about the asthma, job control 
opportunities may be used more easily, as can be read in chapter 3. In addition, people 
will have to accept (and to experience) that taking short-term sick leave betimes may 
prevent long-term sick leave. In chapter 2 we have shown examples of some asthma 
patients, who caught a cold at Wednesday and who continued working until Friday with 
some extra medication, who had to stay in bed the whole weekend.  
In the study described in chapter 7, it was observed that experiencing more support from 
the employer was associated with high sick leave. This is not in agreement with previous 
research on this topic among healthy workers, where social support from the employer 
was found to be protective for long-term sick leave (90). However, this inconsistency may 
be caused by the fact that an employer can only support his employees once he or she 
knows that the employee is having asthma. Openness about the disease at work is a 
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problem for pulmonary patients, as was shown in chapter 2. Our findings in COPD 
patients in chapter 3 support this hypothesis; having informed the employer about the 
disease and not hiding dyspnea were associated with high sick leave.  
In asthma, high job satisfaction was associated with low sick leave (chapter 3 and 7). It 
may be expected that high job satisfaction is associated with involvement and motivation 
to work. When this is true, our results are in agreement with a previous study by 
Mancuso and colleagues, who reported an association between willingness to work and 
current employment versus work disability (65). With respect with job content, having an 
emotionally difficult job was associated with low sick leave and in COPD, having more 
difficult tasks was associated with low sick leave. It is likely that difficult tasks or an 
emotionally difficult job require more commitment towards work, thus increasing the 
threshold for taking sick leave. This may result in staying at work despite experiencing 
health complaints, a phenomenon that is called sickness presenteeism (12). It is expected 
that sickness presenteeism is an example of inadequate adaptation. As a result, sick leave 
may increase in this first phase of the adaptation process, when sickness presenteeism 
will decrease.  
Although we investigated associations between sick leave and work characteristics, which 
are presented above, we only found significant associations in one study (chapter 3). This 
may point to the fact that other determinants of sick leave play a greater role in sick leave 
in asthma and COPD (e.g., adaptation). Previous studies have shown significant 
associations between work characteristics and sick leave or work disability, but they did 
not include psychosocial variables in their multivariate analyses (8; 20-22). Our findings 
that psychosocial factors are associated with sick leave, stress the importance of inclusion 
of psychosocial variables in multivariate models for sick leave or work disability.  
 
Model of Planned Behaviour: attitudes, social norms, perceived control 
As far as we know, we were the first to examine associations between several aspects of 
the Model of Planned Behaviour and sick leave in workers with asthma and COPD 
(chapter 5). We believe that sick leave can be considered as social behaviour, since the 
individual itself has the freedom to decide between continuing work despite health 
complaints and taking sick leave.  
Within a group of asthma and COPD patients, more perceived control over health 
complaints at work was associated with less sick leave. Similar results were found in 
separate analyses in asthma patients. Control over health complaints is an important 
component of asthma education programs, which have shown positive outcomes with 
respect to quality of life (44) and work (43).  
In COPD, only the attitude ‘finding the negative consequences of sick leave more 
unpleasant’ was significantly associated with high sick leave (chapter 5). This seems to be 
a consequence, rather than a cause of sick leave. Apparently, factors associated with sick 
leave in COPD were more difficult to capture in this study. As a result, we have not found 
factors to intervene on in the COPD group.  
 
Knowledge 
In chapter 6, we did not find any significant associations between knowledge about 
asthma and COPD and sick leave. A previous study on patient education and self 
management in asthma presented a reduction in days lost from work (43). However, it 
can be expected that only part of this effect is due to an increase in knowledge directly, 
whereas the remainder of the effect can be attributed to other factors involved with the 
intervention, e.g., changes in health perception and in self-management.  
Although we did not find an association between knowledge and sick leave, we did find 
an association between a higher level of knowledge and adequate adaptation in both 
asthma and COPD. Since patient education aims to improve coping with chronic illness 
(92), our findings are in agreement with this statement.  
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Another explanation for this finding is that seeking knowledge may be an aspect of 
adaptation. Before a patient starts to seek information, he will have to admit that he is 
having a disease and this is the first step towards acceptance and adaptation. In the 
chapters 2, 4 and 7 we have shown that adequate adaptation was associated with low sick 
leave. Therefore, we hypothesize that knowledge is associated with sick leave indirectly, 
via adaptation.  
 
DIFFERENCES BETWEEN ASTHMA AND COPD AND SIMILARITIES WITH 
OTHER CHRONIC DISORDERS 
Although asthma and COPD are different disease entities, the most important findings of 
this thesis are similar for asthma and COPD: first, the fact that the level of impairment, 
i.e. pulmonary function, was not associated with sick leave and second, the importance of 
adaptation in relation to limitations. In a previous qualitative study on coping at work by 
patients with rheumatoid arthritis, diabetes mellitus and hearing loss (34), it was shown 
that patients with a different disease identified similar groups of factors, which they 
found important regarding continuing their work. Within these groups however, a 
different priority ranking was given which referred to specific problems for each disorder 
(34), which is comparable with our own results. 
The differences between asthma and COPD, which we observed, may be explained by the 
different course and prognosis of both diseases. The variable course of asthma increases 
the relevance of job control opportunities (chapter 3) and stresses the importance of 
control (chapter 5 and 6), because asthma is easier to control by adjusting medication. 
For COPD, structural work adaptations are more important, as a result of its more stable 
course. A second difference between asthma and COPD, which can explain differences 
with respect to determinants of sick leave, is the higher average age of the COPD patients 
in our population. People in their late fifties, at the end of their career, may find it easier 
to accept their limitations at work than their younger colleagues, who are at the start of 
their career. On the other hand, colleagues may accept the fact that their older colleague 
is working less hard, while younger colleagues are expected to carry a higher workload.   
 
THE ICF-MODEL REVISITED 
In chapter 1, we introduced the International Classification of Functioning, Disability 
and Health (ICF) from the World Health Organization, in which is distinguished between 
the impairment, limitations and participation problems, summarized in the ICF model. 
We hypothesized that especially the adaptation to the physiologic impairment would be 
associated with participation problems. To put our results into perspective, we used the 
ICF model presented in a recent paper by Heerkens and colleagues, in which this model 
was applied to the working situation (47) (Figure 1). From this modified ICF model, some 
lessons can be learned. 
First, the lack of association reported between pulmonary function measures and sick 
leave is in agreement with the discrepancy between impairment and participation 
problems in the model. From these results it can be learned that treatment of the 
disorder alone, will not be sufficient in reducing participation problems, like sick leave.   
According to the model, external and internal factors should be helpful in explaining this 
discrepancy. Our hypothesis that adaptation would be associated with participation 
problems, such as sick leave was confirmed in this thesis. We expect adaptation to be one 
of the internal factors. With respect to external factors, we investigated work  
characteristics, although these were of minor importance compared to adaptation. We 
believe – as discussed above – that adaptation influences these external factors, such as 
support from the employer or job control opportunities. It is expected that some 
adaptation is necessary before someone will be ready to inform his employer and 
colleagues about the disease, or utilise job control opportunities. 
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Figure 1: The ICF model: expanded with the present findings. The numbers between the  
  brackets correspond with chapter numbers. 
 
Knowledge seems to play a role in this model as well. Although no associations were 
found with participation problems (sick leave), a high level of knowledge was associated 
with better adaptation. Knowledge may therefore influence participation indirectly 
through adaptation. Future research is necessary to investigate whether increasing 
knowledge, e.g., by patient education, leads to a reduction in participation problems. 
Finally, concepts of the Model of Planned Behaviour may act as a mediator between the 
internal factors and participation problems. As we have shown in chapter 6, perceived 
control was associated with sick leave in asthma patients. In COPD patients however, 
evaluating the negative consequences of sick leave as more unpleasant seems to be a 
result of sick leave, rather than a cause. As a result, the arrow between participation 
problems and the Model of Planned Behaviour is directed both ways. 
 
METHODOLOGICAL CONSIDERATIONS 
The major part of this thesis is based on cross-sectional studies. The last study however, 
is prospective and although it confirms some cross-sectional findings, we would like to 
stress the importance of prospective designs to distinguish between cause and 
consequence. Another issue is that all participants could enter the study based on a self-
reported physician-diagnosed asthma or COPD. A study by Toren and colleagues 
revealed that self-reported physician-diagnosed asthma (‘Has a physician given you the 
diagnosis asthma?’) was specific, but less sensitive (88). With respect to our population, 
we may have excluded patients with only mild asthma. However, this loss of milder cases 
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increases the discriminative power, which is an advantage in epidemiological studies 
(27). A next issue is that we did not investigate the severity of asthma properly, since we 
could not conduct histamine provocation tests, but only took pulmonary function 
measures before and after bronchodilation. As a result, we cannot confirm the hypothesis 
that asthma severity is not related to sick leave.  
Another methodological issue is that all results are based on self-reported information on 
sick leave. We only excluded episodes of sick leave caused by pregnancy, sports injuries 
or accidents; all other causes of sick leave were included in the analysis. However, this 
does not imply that the determinants of sick leave we presented in this thesis are 
determinants of sick leave in general. The reason for this is that we expect that once a 
patient with comorbidity decides to take sick leave, all health complaints will play a role, 
including the pulmonary complaints. The above is in line with our statement that sick 
leave is not caused by just one factor, but rather the result of a number of factors.  
 
IMPLICATIONS FOR CLINICAL PRACTICE 
The key finding of this thesis, the association between adaptation and sick leave, offers 
opportunities for clinical practice. Physicians should focus on detecting adaptation 
problems in their patients and stimulate the process of changing their behaviour to adapt 
to their functional limitations. Counselling about the need of behavioural change may be 
helpful in coming to terms with the limitations resulting from the chronic disorder.    
Fatigue has been mentioned as an important problem for asthma and COPD patients in 
our studies and may be an indicator of inadequate adaptation. The relevance of fatigue in 
asthma and COPD has been described previously (28; 82). It is likely that fatigue is a 
rather general feature of chronic disorders, according to the literature regarding other 
chronic illnesses, such as Multiple Sclerosis (79; 108; 109), chronic fatigue syndrome 
(80; 108; 109), cancer (80) and rheumatoid disease (117).  
One of the more difficult aspects of adaptation is probably that patients experience 
difficulties in being open about the disease at work. Physicians should advise their 
patients to discuss their disease with their employer, since the employer can only support 
the employee once he knows about the health problem of his employee. In addition, 
support alone will not be sufficient to reduce sick leave; action should be the next step.  
The importance of perceived control in asthma with respect to sick leave can easily be 
translated into practice. The self-management programs for asthma should focus more 
on perceived control over health complaints specific for the work situation. This may 
increase the effects of these self-management programs on work outcomes. In asthma, 
self-management programs have proven to be successful in improving health-related 
quality of life (44), increasing perceived control (self-efficacy) (51) and reducing days lost 
from work (43). For COPD, self-management programs are being developed and a 
tendency towards an improvement of health-related quality of life has been reported 
(68), although more research is needed to confirm the effectiveness these programs in 
COPD patients. 
 
FUTURE RESEARCH 
A common feature in scientific research is that more questions are raised than answered. 
As a result, some recommendations for future research are presented here.  
To begin with, the concept of adaptation needs further investigation and an assessment 
instrument should be developed and validated. In the investigation of adaptation, the 
group who denies its limitations will be difficult to identify, since this group will be less 
likely to contact their physicians or report problems at work.  
Since adaptation is a time-consuming process that will vary among different individuals, 
a follow-up at individual level is preferred. Following individuals in time should provide 
information on whether a pattern in the adaptation process can be discovered, with 
different stages and information on individual differences in these stages and pattern.  
Chapter 8 – General discussion 
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Another area of research may be to explore the role of adaptation within areas of life 
different from work, e.g., by investigating associations between quality of life and 
adaptation. Alternatively, since the concept of adaptation is rather universal, 
investigating adaptation within groups of patients with other chronic disorders may 
contribute to a better understanding of the concept. The development of a screening 
instrument to detect inadequate adaptation may be valuable for physicians. 
Once the concept of adaptation is properly defined and a valid measuring instrument 
exists, the second step is to formulate interventions to improve adaptation. To begin with 
the role of knowledge in adaptation, which should be further investigated. It will be of 
great value to explore whether the association we found between high knowledge and 
adequate adaptation can be translated into an intervention to investigate whether 
increasing knowledge, e.g., by patient education, will lead to better adaptation. Another 
topic may be to explore the contents of self-management programs and investigate 
whether the inclusion of items on adaptation may increase its effects. 
 
CONCLUSIONS 
The most important conclusions of this thesis are: 
1. Inadequate adaptation to functional limitations is associated with sick leave in 
workers with asthma and COPD. 
2. Within a population of workers with asthma and COPD, parameters of 
impairment, such as FEV1, do not play a role in sick leave.  
3. More perceived control over health complaints is associated with less sick leave in 
asthma. 
4. High knowledge about the disease is associated with adequate adaptation to 
functional limitations. 
   89  
 Chapter 9 
 
 
 
 
 
References 

References 
  91  
REFERENCES 
1.  Anonymous. World Health Organisation: International classification of functioning, 
disability and health. ICF Geneva: 2001. 
2.  Anonymous. European Lung White Book.European Respiratory Society. Lausanne: 2003. 
3.  Adams S, Pill R and Jones A. Medication, chronic illness and identity: the perspective 
of people with asthma. Social Science and Medicine 45: 189-201, 1997. 
4.  Ajzen I. From intentions to actions. In: Action-control: From cognition to behaviour, 
edited by Kuhl J and Beckmann J. Heidelberg: Springer, 1985, p. 11-39. 
5.  Ajzen I. The Model of Planned Behaviour. Organizational behaviour and human 
decision processes 50: 179-211, 1991. 
6.  Ajzen I and Madden TJ. Prediction of goal-directed behaviour: Attitudes, intentions 
and perceived behavioural control. Journal of Experimental Social Psychology 22: 
453-474, 1986. 
7.  Alberts M, Smets EM, Vercoulen JH, Garssen B and Bleijenberg G. Verkorte 
Vermoeidheidsvragenlijst; een praktisch hulpmiddel bij het scoren van vermoeidheid 
(in Dutch). Nederlands Tijdschrift voor de Geneeskunde 141: 1526-1530, 1997. 
8.  Alexopoulos EC and Burdorf A. Prognostic factors for respiratory sickness absence 
and return to work among blue collar workers and office personnel. Occupational and 
Environmental Medicine 58: 246-252, 2001. 
9.  Anonymous. Global Initiative for Asthma (GINA). NIH no 95-3659 79, 1993. 
10.  Appelo M. Van draaglast naar draagkracht (In Dutch). Houten/Diegem: Bohn Stafleu 
Van Lochum, 1999. 
11.  Arola H, Pitkanen M, Nygard CH, Huhtala H and Manka ML. The connection 
between age, job control and sickness absences among Finnish food workers. 
Occupational Medicine (London) 53: 229-230, 2003. 
12.  Aronsson G, Gustafsson K and Dallner M. Sick but yet at work. An empirical study of 
sickness presenteeism. Journal of Epidemiology and Community Health 54: 502-509,  
2000. 
13.  Baanders AN, Rijken PM and Peters L. Labour participation of the chronically ill. A 
profile sketch. European Journal of Public Health 12: 124-130, 2002. 
14.  Balder B, Lindholm NB, Lowhagen O, Palmqvist M, Plaschke P, Tunsater A and Toren 
K. Predictors of self-assessed work ability among subjects with recent-onset asthma. 
Respiratory Medicine 92: 729-734, 1998. 
15.  Bardana EJ, Jr. Occupational asthma and allergies. Journal of Allergy and Clinical 
Immunology 111: S530-S539, 2003. 
16.  Barnwell AM and Kavanagh DJ. Prediction of psychological adjustment to multiple 
sclerosis. Social Science and Medicine 45: 411-418, 1997. 
17.  Baumann UA, Haerdi E and Keller R. Relations between clinical signs and lung 
function in bronchial asthma: how is acute bronchial obstruction reflected in 
dyspnoea and wheezing? Respiration 50: 294-300, 1986. 
18.  Beck AT and Beamesderfer A. Assessment of depression: the depression inventory. 
Modern Problems of Pharmacopsychiatry 7: 151-169, 1974. 
19.  Bergers GPA, Marcelissen FHG and de Wolff Ch. Vragenlijst Organisatie Stress-D (In 
Dutch). Nijmegen: University of Nijmegen, 1986. 
20.  Blanc PD, Burney P, Janson C and Toren K. The prevalence and predictors of 
respiratory-related work limitation and occupational disability in an international 
study. Chest 124: 1153-1159, 2003. 
21.  Blanc PD, Cisternas M, Smith S and Yelin EH. Asthma, employment statusand 
disability among adults treated by pulmonary and allergy specialists. Chest 109: 688- 
696, 1996. 
22.  Blanc PD, Ellbjar S, Janson C, Norback D, Norrman E, Plaschke P and Toren K. 
Asthma-related work disability in Sweden. The impact of workplace exposures. 
American Journal of Respiratory and Critical Care Medicine 160: 2028-2033, 1999. 
23.  Blanc PD, Jones M, Besson C, Katz P and Yelin E. Work disability among adults with 
asthma. Chest 104: 1371-1377, 1993. 
References 
92 
24.  Blanc PD, Trupin L, Eisner M, Earnest G, Katz PP, Israel L and Yelin EH. The work 
impact of asthma and rhinitis: findings from a population-based survey. Journal of 
Clinical Epidemiology 54: 610-618, 2001. 
25.  Boot CR, van der Gulden JW, Orbon KH, Vercoulen JH, Akkermans R, van Weel C 
and Folgering HT. Asthma and chronic obstructive pulmonary disease: differences 
between workers with and without sick leave. Internatinal Archives of Occupational 
and Environmental Health 77: 357-362, 2004. 
26.  Boot CR, van der Gulden JW, Vercoulen JH, Theunissen AW and Folgering HT. 
Determinanten van ziekteverzuim bij werknemers met astma en COPD: de rol van 
adaptatie (In Dutch). Tijdschrift voor Gezondheidswetenschappen (TSG) 81: 339-345, 
2003. 
27.  Bouter LM and Van Dongen MCJM. Epidemiologisch onderzoek. Opzet en interpretatie (In 
Dutch). Houten/Diegem: Bohn Stafleu Van Loghum, 1995. 
28.  Breslin E, Van der Schans C, Breukink S, Meek P, Mercer K, Volz W and Louie S. 
Perception of fatigue and quality of life in patients with COPD. Chest 114: 958-964, 
1998. 
29.  Buist AS. Worldwide trends in asthma morbidity and mortality. Bulletin of the 
International Union of Tuberculosis and Lung Diseases 66: 77-78, 1991. 
30.  Burdorf A, Post W and Bruggeling T. Reliability of a questionnaire on sickness 
absence with specific attention to absence due to back pain and respiratory 
complaints. Occupational and Environmental Medicine 53: 58-62, 1996. 
31.  Callahan LF, Bloch DA and Pincus T. Identification of work disability in rheumatoid 
arthritis: physical, radiographic and laboratory variables do not add explanatory 
power to demographic and functional variables. Journal of Clinical Epidemiology 45: 
127-138, 1992. 
32.  Cisternas MG, Blanc PD, Yen IH, Katz PP, Earnest G, Eisner MD, Shiboski S and Yelin 
EH. A comprehensive study of the direct and indirect costs of adult asthma. Journal 
of Allergy and Clinical Immunology 111: 1212-1218, 2003. 
33.  Croxton TL, Weinmann GG, Senior RM, Wise RA, Crapo JD and Buist AS. Clinical 
research in chronic obstructive pulmonary disease: needs and opportunities. 
American Journal of Respiratory and Critical Care Medicine 167: 1142-1149, 2003. 
34.  Detaille SI, Haafkens JA and van Dijk FJ. What employees with rheumatoid arthritis, 
diabetes mellitus and hearing loss need to cope at work. Scandinavian Journal of 
Work, Environment and Health 29: 134-142, 2003. 
35.  Donders NC, van der Gulden JW, Furer JW, Tax B and Roscam Abbing EW. Work 
stress and health effects among university personnel. International Archives of 
Occupational and Environmental Health 76: 605-613, 2003. 
36.  Eisner MD, Yelin EH, Trupin L and Blanc PD. The influence of chronic respiratory 
conditions on health status and work disability. American Journal of Public Health 
92: 1506-1513, 2002. 
37.  Erickson SR and Kirking DM. A cross-sectional analysis of work-related outcomes in 
adults with asthma. Annals of Allergy, Asthma and Immunology 88: 292-300, 2002. 
38.  Feeney A, North F, Head J, Canner R and Marmot M. Socioeconomic and sex 
differentials in reason for sickness absence from the Whitehall II Study. Occupational 
and Environmental Medicine 55: 91-98, 1998. 
39.  Feenstra TL, van Genugten ML, Hoogenveen RT, Wouters EF and Rutten-van Mölken 
MP. The impact of aging and smoking on the future burden of chronic obstructive 
pulmonary disease: a model analysis in the Netherlands. American Journal of Respiratory 
and Critical Care Medicine 164: 590-596, 2001. 
40.  Field A. Discovering statistics. Using SPSS for Windows. London: SAGE Publications Ltd, 
2000. 
41.  Fletcher CM and Pride NB. Definitions of emphysema, chronic bronchitis, asthma, 
and airflow obstruction: 25 years on from the Ciba symposium. Thorax 39: 81-85, 1984. 
42.  Fuchs-Climent D, Le Gallais D, Varray A, Desplan J, Cadopi M and Prefaut CG. Factor 
analysis of quality of life, dyspneaand physiologic variables in patients with chronic 
References 
  93  
obstructive pulmonary disease before and after rehabilitation. American Journal of 
Physical and Medical Rehabilitation 80: 113-120, 2001. 
43.  Gallefoss F and Bakke PS. Impact of patient education and self-management on 
morbidity in asthmatics and patients with chronic obstructive pulmonary disease.  
Respiratory Medicine 94: 279-287, 2000. 
44.  Gallefoss F, Bakke PS and Rsgaard PK. Quality of life assessment after patient 
education in a randomized controlled study on asthma and chronic obstructive 
pulmonary disease. American Journal of Respiratory and Critical Care Medicine 
159: 812-817, 1999. 
45.  Grossi G, Soares JJ, Angesleva J and Perski A. Psychosocial correlates of long-term 
sick-leave among patients with musculoskeletal pain. Pain 80: 607-619, 1999. 
46.  Harvey J and Nicholson N. Minor illness as a legitimate reason for absence. Journal 
of Organizational Behaviour 20: 979-993, 1999. 
47.  Heerkens YF, Engels JA, Kuiper C, van der Gulden JW and Oostendorp RA. The use 
of the ICF to describe work related factors influencing the health of employees. 
Disability and Rehabilitation 26: 1060-1066, 2004. 
48.  Hodgkin JE, Farrell MJ, Gibson SR, Kanner RE, Kass I, Lampton LM, Nield M and 
Petty TL. American Thoracic Society. Medical Section of the American Lung 
Association. Pulmonary rehabilitation. American Review of Respiratory Disease 124: 
663-666, 1981.  
49.  Hopstaken LEM. Willens en wetens. Ziekmelden als beredeneerd gedrag. (In 
Dutch)(Dissertation). Rijksuniversiteit Groningen, 1994. 
50.  Hurd S. The impact of COPD on lung health worldwide: epidemiology and incidence. 
Chest 117: 1S-4S, 2000. 
51.  Janson SL, Fahy JV, Covington JK, Paul SM, Gold WM and Boushey HA. Effects of 
individual self-management education on clinical, biologicaland adherence 
outcomes in asthma. American Journal of Medicine 115: 620-626, 2003. 
52.   Kaptein AA, Brand PL, Dekker FW, Kerstjens HA, Postma DS and Sluiter HJ. Quality of 
life in a long-term multicentre trial in chronic nonspecific lung disease: assessment 
at baseline. The Dutch CNSLD Study Group. European Respiratory Journal 6: 1479- 
1484, 1993. 
53.  Ketelaars CA, Schlosser MA, Mostert R, Huyer A, Halfens RJ and Wouters EF. 
Determinants of health-related quality of life in patients with chronic obstructive 
pulmonary disease. Thorax 51: 39-43, 1996. 
54.  Kleinbaum DG. Logistic regression: a self-learning text. New York: Springer-Verlag, 1994. 
55.  Kleinbaum DG, Kupper LL and Morgenstern H. Epidemiologic research: principles 
and quantitative methods. Belmont, California: Lifetime learning publications, 1982. 
56.  Kremer AM and Wevers CWJ. Werken met astma (In Dutch). Amsterdam: NIA TNO, 
1998. 
57.  Lancourt J and Kettelhut M. Predicting return to work for lower back pain patients 
receiving worker's compensation. Spine 17: 629-640, 1992. 
58.  Leventhal EA, Hansell S, Diefenbach M, Leventhal H and Glass DC. Negative affect 
and self-report of physical symptoms: two longitudinal studies of older adults. Health 
Psychology 15: 193-199, 1996. 
59.  Lin CC. Comparison of the effects of perceived self-efficacy on coping with chronic 
cancer pain and coping with chronic low back pain. Clinical Journal of Pain 14: 303- 
310, 1998. 
60.  Maeland JG and Havik OE. Return to work after a myocardial infarction: the 
influence of background factors, work characteristics and illness severity. Scandinvian 
Journal of Social Medicine 14: 183-195, 1986. 
61.  Mahler DA, Guyatt GH and Jones PW. Clinical measurement of dyspnea. In: Dyspnea, 
edited by Mahler DA. New York, Basel, Hong Kong: Marcel Dekker Inc., 1999, p. 149-
181. 
62.  Mahler DA and Harver A. Do you speak the language of dyspnea? Chest 117: 928-929, 
2000. 
References 
94 
63.  Maille AR, Koning CJ, Zwinderman AH, Willems LN, Dijkman JH and Kaptein AA. 
The development of the ‘Quality-of-life for Respiratory Illness Questionnaire 
(QOLRIQ)’: a disease-specific quality-of-life questionnaire for patients with mild to 
moderate chronic non-specific lung disease. Respiratory Medicine 91: 297-309, 1997. 
64.  Malmgren S and Andersson G. Corporate reported sick leave and its relationship with 
education, responsibility and blood pressure. Scandinavian Journal of Social Medicine 12: 
171-176, 1984. 
65.  Mancuso CA, Rincon M and Charlson ME. Adverse work outcomes and events 
attributed to asthma. American Journal of Industrial Medicine 44: 236-245, 2003. 
66.  Maso I and Smaling A. Methodologische kwaliteit (In Dutch). In: 
Kwalitatief onderzoek: praktijk en theorie, Boom, 2000, p. 63-86. 
67.  Mathieson CM. Interviewing the ill and the healthy. Paradigm or process? In: 
Qualitative health psychology. Theories and Methods., edited by Murray M and 
Chamberlain K. London: Sage Publications Ltd., 1999. 
68.  Monninkhof E, van der Valk P, van der Palen J., van Herwaarden C, Partridge MR and 
Zielhuis G. Self-management education for patients with chronic obstructive 
pulmonary disease: a systematic review. Thorax 58: 394-398, 2003. 
69.  Murray CJ and Lopez AD. Alternative projections of mortality and disability by cause 
1990-2020: Global Burden of Disease Study. Lancet 349: 1498-1504, 1997. 
70.  National Institutes of Health and World Health Organization. Global Initiative for 
Chronic Obstructive Lung Disease (GOLD). 1998. 
71.  Nederlands Astmafonds. Prevalentie luchtwegklachten (Prevalence of pulmonary 
complaints). http://www.astmafonds.nl. 2003. 
72.  Pal TM, Van Rooy GB, Bötger WF, van Glabbeek EF, Jacobs HJ, Priem GR, 
Reynders DI, Rooyendijk-Keijsers WM, Ruber PJ, Schilte GF and Wolberink 
RG. Handelen van de bedrijfsarts bij werknemers met astma en COPD (In Dutch). 
Amsterdam: EP van de Geer B.V., 2003. 
73.  Pena VS, Miravitlles M, Gabriel R, Jimenez-Ruiz CA, Villasante C, Masa JF, Viejo JL 
and Fernandez-Fau L. Geographic variations in prevalence and underdiagnosis of 
COPD: results of the IBERPOC multicentre epidemiological study. Chest 118: 981- 
989, 2000. 
74.  Petrie KJ, Weinman J, Sharpe N and Buckley J. Role of patients' view of their illness 
in predicting return to work and functioning after myocardial infarction: longitudinal 
study. British Medical Journal 312: 1191-1194, 1996. 
75.  Post WK, Venables KM, Ross D, Cullinan P, Heederik D and Burdorf A. Stepwise 
health surveillance for bronchial irritability syndrome in workers at risk of occupational 
respiratory disease. Occupational and Environmental Medicine 55: 119-125, 1998. 
76.  Pride N. Smoking, allergy and airways obstruction: revival of the 'Dutch hypothesis'.
 Clinical Allergy 16: 3-6, 1986. 
77.  Put C, Demedts M, van den Bergh O, Demyttenaere K and Verleden G. Asthma 
symptoms: influence of personality versus clinical status. European Respiratory Journal 
13: 751-756, 1999. 
78.  Schermer TR, Thoonen BP, Van Den Boom G, Akkermans RP, Grol RP, Folgering HT, 
van Weel C and van Schayck CP. Randomized Controlled Economic Evaluation of 
Asthma Self-Management in Primary Health Care. American Journal of Respiratory and 
Critical Care Medicine 166: 1062-1072, 2002. 
79.  Schwartz CE, Coulthard-Morris L and Zeng Q. Psychosocial correlates of fatigue in 
multiple sclerosis. Archives of Physical and Medical Rehabilitation 77: 165-170, 1996. 
80.  Servaes P, Prins J, Verhagen S and Bleijenberg G. Fatigue after breast cancer and in 
chronic fatigue syndrome: similarities and differences. Journal of PsychosomaticResearch 
52: 453-459, 2002. 
81.  Sin DD, Stafinski T, Ng YC, Bell NR and Jacobs P. The impact of chronic obstructive 
pulmonary disease on work loss in the United States. American Journal of Respiratory and 
Critical Care Medicine 165: 704-707, 2002. 
82.  Small S and Lamb M. Fatigue in chronic illness: the experience of individuals with 
References 
  95  
chronic obstructive pulmonary disease and with asthma. Journal of Advanced Nursing 
30: 469-478, 1999. 
83.  Smulders PGW, Gründemann RWM and Wevers CWJ. De epidemiologie van 
arbeidsongeschiktheid (In Dutch). In: Handboek Arbeid en belastbaarheid, Bohn 
Stafleu Van Loghum, 1996. 
84.  Soejima Y, Steptoe A, Nozoe S and Tei C. Psychosocial and clinical factors predicting 
resumption of work following acute myocardial infarction in Japanese men. 
International Journal of Cardiology 72: 39-47, 1999. 
85.  Tabak, C and Smit, HA. De morbiditeit van astma en COPD in Nederland; leemtes 
in kennis gevuld door aanvullende analyses en actualisering van beschikbare 
gegevensbronnen (In Dutch). RIVM Bilthoven: 2002. 
86.  Taylor SE. Health psychology. Boston MA: McGraw-Hill, 2003. 
87.  Thoonen BP, Schermer TR, Van Den Boom G, Molema J, Folgering HT, Akkermans 
RP, Grol R, van Weel C and van Schayck CP. Self-management of asthma in general 
practice, asthma control and quality of life: a randomised controlled trial. Thorax 58: 
30-36, 2003. 
88.  Toren K, Olin AC, Hellgren J and Hermansson BA. Rhinitis increase the risk for adult-
onset asthma--a Swedish population-based case-control study (MAP-study). Respiratory 
Medicine 96: 635-641, 2002. 
89.  Trupin L, Earnest G, San Pedro M, Balmes JR, Eisner MD, Yelin E, Katz PP and Blanc 
PD. The occupational burden of chronic obstructive pulmonary disease. European 
Respiratory Journal 22: 462-469, 2003. 
90.  Väänänen A, Toppinen-Tanner S, Kalimo R, Mutanen P, Vahtera J and Peiró JM. Job 
characteristics, physical and psychological symptomsand social support as antecedents 
of sickness absence among men and women in the private industrial 
sector. Social Science and Medicine 57: 807-824, 2003. 
91.  Van Assema P, Mesters I and Kok G. Het focusgroep-interview: een stappenplan (In 
Dutch). Tijdschrift voor Gezondheidswetenschappen (TSG) 70: 431-437, 1992. 
92.  Van den Borne HW. The patient from receiver of information to informed 
decisionmaker. Patientient Education Counseling 34: 89-102, 1998. 
93.  Van den Borne HW, van Hooren RH, van Gestel M, Rienmeijer P, Fryns JP and Curfs 
LM. Psychosocial problems, coping strategiesand the need for information of parents of 
children with Prader-Willi syndrome and Angelman syndrome. Patient Education 
Counseling 38: 205-216, 1999. 
94.  Van der Doef M and Maes S. The Job-Demand(-Support) model and physical health 
outcomes: a review of the strain and buffer hypothesis. Psychology & Health 13: 909- 
936, 1998. 
95.  Van der Doef M and Maes S. The Job Demand-Control(-Support) model and  
psychological well-being: a review of 20 years of empirical research. Work and Stress 13: 
87-114, 1999. 
96.  Van der Doef MP. The Job Demand-Control (-Support) model: From the past tot the future. 
(Dissertation). Leiden University: 2000. 
97.  Van der Giezen AM, Bouter LM and Nijhuis FJ. Prediction of return-to-work of low 
back pain patients sicklisted for 3-4 months. Pain 87: 285-294, 2000. 
98.  Van der Gulden JWJ. Hardnekkige vermoeidheid na kanker (In Dutch). Tijdschrift voor 
de Bedrijfs- en Verzekeringsgeneeskunde (TBV) 10: 234, 2002. 
99.  Van Dijk F, van Dormolen M, Kompier MAJ and Meijman TF. Herwaardering model 
Belasting-Belastbaarheid (In Dutch). Tijdschrift voorGezondheidswetenschappen (TSG) 68: 
11-18, 1990. 
100.  Van Manen JG, Bindels PJ, IJzermans CJ, van der Zee JS, Bottema BJ and Schade E. 
Prevalence of comorbidity in patients with a chronic airway obstruction and controls 
over the age of 40. Journal Clinical Epidemiology 54: 287-293, 2001. 
101.  Van Schayck CP, Van der Heijden FM, Van Den Boom G, Tirimanna PR and van 
Herwaarden CL. Underdiagnosis of asthma: is the doctor or the patient to blame? The 
DIMCA project. Thorax 55: 562-565, 2000. 
References 
96 
102. Van Veldhoven M and Broersen JPJ. Psychosociale arbeidsbelasting en werkstress in 
Nederland (In Dutch). Amsterdam: 1999. 
103. Van Veldhoven M and Meijman ThF. Het meten van psychosociale arbeidsbelasting met een 
vragenlijst: de Vragenlijst Beleving en Beoordeling van de Arbeid. Amsterdam: 1994. 
104. Van Weel C. Morbidity in family medicine: the potential for individual nutritional 
counseling, an analysis from the Nijmegen Continuous Morbidity Registration. Amercan 
Journal of Clinical Nutrition 65: 1928S-1932S, 1997. 
105. Venables KM and Chan-Yeung M. Occupational asthma. Lancet 349: 1465-1469, 1997. 
106. Vercoulen J. Benauwdheid en kwaliteit van leven bij COPD (Dyspnea and quality of life 
in COPD patients). Caravisie 14: 8-10, 2001. 
107. Vercoulen JH, Bazelmans E, Swanink CM, Fennis JF, Galama JM, Jongen PJ, Hommes 
O, van der Meer JW and Bleijenberg G. Physical activity in chronic fatigue syndrome: 
assessment and its role in fatigue. Journal of Psychiatric Research 31: 661-673, 1997. 
108. Vercoulen JH, Hommes OR, Swanink CM, Jongen PJ, Fennis JF, Galama JM, van 
der Meer JW and Bleijenberg G. The measurement of fatigue in patients with multiple 
sclerosis. A multidimensional comparison with patients with chronic fatigue syndrome 
and healthy subjects. Archives of Neurology 53: 642-649, 1996. 
109. Vercoulen JH, Swanink CM, Galama JM, Fennis JF, Jongen PJ, Hommes OR, van 
der Meer JW and Bleijenberg G. The persistence of fatigue in chronic fatigue syndrome 
and multiple sclerosis: development of a model. Journal of Psychosomatic Research 45: 
507-517, 1998. 
110.  Vermeire P. The burden of chronic obstructive pulmonary disease. Respiratory Medicine 
96 Suppl C: S3-10, 2002. 
111.  Vermeire PA and Pride NB. A "splitting" look at chronic non-specific lung disease 
(CNSLD): common features but diverse pathogenesis. European Respiratory Journal 
4: 490-496, 1991. 
112.  Wallston KA, Wallston BS and De Vellis R. Development of the Multidimensional 
Health Locus of Control Scales. Health Education Monograph S6: 160-170, 1978. 
113.  Ward MM, Javitz HS, Smith WM and Whan MA. Lost income and work limitations in 
persons with chronic respiratory disorders. Journal of Clinical Epidemiology 55: 260-268, 
2002. 
114.  Wassem R. Self-efficacy as a predictor of adjustment to multiple sclerosis. Journal of 
Neuroscience in Nursing 24: 224-229, 1992. 
115.  Wigal JK, Stout C, Brandon M, Winder JA, McConnaughy K, Creer TL and Kotses H. 
The Knowledge, Attitudeand Self-Efficacy Asthma Questionnaire. Chest 104: 1144- 
1148, 1993. 
116.  Wijnhoven HA, Kriegsman DM, Hesselink AE, Penninx BW and de Haan M. 
Determinants of different dimensions of disease severity in asthma and COPD: 
pulmonary function and health-related quality of life. Chest 119: 1034-1042, 2001. 
117.  Wolfe F, Hawley DJ and Wilson K. The prevalence and meaning of fatigue in rheumatic 
disease. Journal of Rheumatology 23: 1407-1417, 1996. 
118.  Wolkove N, Dajczman E, Colacone A and Kreisman H. The relationship between 
pulmonary function and dyspnea in obstructive lung disease. Chest 96: 1247-1251, 1989. 
119.  World Health Organization. The World Health Report. Life in the 21st century. A vision 
for all. Geneva: 1998. 
   
  97  
Chapter 10 
 
 
 
 
 
 
Summary 
 
 
 
 
 
 

  Summary 
  99  
SUMMARY 
This thesis consists of six studies on associations between sick leave on the one hand and 
physical and psychosocial factors and knowledge on the other hand, in patients with 
asthma and COPD. The aim of the work described in this thesis is to improve healthcare 
and guidance regarding sick leave within this group of employees, to improve their work 
performance.  
In chapter 1, the objectives of this thesis are presented and previous literature regarding 
this subject is summarized. The main objective of this thesis was to investigate different 
factors associated with sick leave in workers with asthma and COPD.  
From the literature it can be learned that it is impossible to find one cause for sick leave, 
since a combination of factors is thought to play a role. However, previous studies have 
only investigated a small number of factors at once. We applied a broader approach and 
investigated disease characteristics, health complaints, functional limitations, work 
characteristics, psychosocial variables and knowledge about the disease. We especially 
focused on adaptation to functional limitations and its associations with sick leave. 
Adaptation is considered as bringing workload and capacity back into balance. In 
addition, we investigated the relative contribution of all different factors with respect to 
sick leave. 
 
Focus group interviews 
The role of adaptation to limitations in sick leave in asthma and COPD patients was 
described in chapter 2. Twenty-four participants with asthma and COPD joined one of 
eight focus-group interviews, underwent pulmonary function tests and completed 
questionnaires on personal characteristics and sick leave. The participants discussed 
problems at work and at home and about contact with physicians (general practitioner, 
occupational physician, chest physician). The content of these interviews was written 
down and the headlines were summarized. Our main finding was the association between 
the level of adjustment to functional limitations and sick leave. We named this process 
‘adaptation’. A panel of experts defined eight criteria, based on the interviews, to 
categorise the participants into an ‘adequately adapted’ (A+) and a ‘less adequately 
adapted’ (A-) group. Next, we compared the results of the focus group interview between 
the A+ and A- groups. A+ showed less sick leave (duration and frequency), independent 
of lung function (obstruction and reversibility). A+ reported fewer health complaints, 
such as dyspnea and fatigue than A- and experienced fewer problems at work and at 
home. No differences were observed between A+ and A- with respect to contact with 
different physicians. Both groups were mainly positive about their physicians. It was 
concluded that adaptation appears to be a relevant determinant of sick leave in asthma 
and COPD.  
 
Questionnaires (first round: 2002) 
The aim of chapter 3 was to describe associations between sick leave in workers with 
asthma and COPD and disease-related variables, health complaints, functional 
limitations, patient characteristics, psychosocial variables and work characteristics in a 
larger population of asthma and COPD patients. 189 participants completed 
questionnaires on these topics and underwent a pulmonary function test. The population 
consisted of 117 asthma and 72 COPD patients. The results showed that asthma patients 
within the group with high sick leave did not have an emotionally difficult job (OR: 0.2), 
had low job satisfaction (OR: 0.2), had changed of employer more often (OR: 4.8), 
utilised job control opportunities more often (OR: 4.1) and encountered more pulmonary 
aggravating factors at work (OR: 2.7). COPD patients with high sick leave had informed 
their employer or colleagues about the disease more often (OR: 1.2), did not have difficult 
tasks at work (OR: 0.2), did not hide dyspnea and limitations (OR: 2.6) and reported 
more fatigue (OR: 1.3). Pulmonary function was not associated with sick leave in any 
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group. It was concluded that psychosocial variables, work characteristics, functional 
limitations and complaints play a more important role in sick leave in workers with 
asthma and COPD than lung function measures. 
In chapter 4, we described differences between employees with asthma and COPD, who 
did and did not take sick leave. Therefore, we used the data from chapter 3.  
The main difference between both chapters is that in chapter 4, we investigated the role 
of adaptation in sick leave. In addition, we studied differences between patients with and 
without sick leave rather than differences between high and low sick leave and we 
calculated multivariate models for the total group, consisting of all asthma and COPD 
patients as well. Lung function measures were not significantly associated with sick leave 
in any group (p>0.05). For asthma, psychosocial variables (spending all energy at work 
less often (OR: 0.7) and health complaints (lower frequency of dyspnea (OR: 0.4) and 
more breathing problems like coughing and wheezing (OR: 1.1)) were associated with 
sick leave. In the COPD group, lower age (OR: 0.9) was the only significant variable to be 
maintained in the model for sick leave. In the total group of asthma and COPD patients, 
work characteristics (having had an adjustment in work pace more often (OR 3.3)), lower 
age (OR: 0.9) and spending all energy at work less often (OR: 0.7) were maintained in the 
final model for sick leave. We concluded that disease severity, as measured by lung 
function, is not a determinant of sick leave in asthma and COPD. Different processes play 
a role in asthma and COPD. Interventions to reduce sick leave should aim more at 
psychosocial factors in addition to treating the disease severity. 
 
Questionnaires (second round: 2003) 
An important limitation of the study we had been conducting so far is that the data were 
collected at one moment in time. The value of a study increases when the measurements 
are repeated, since this enables researchers to study processes in time. Therefore, we 
invited the 189 participants, presented in chapter 3 and 4, to complete a second set of 
questionnaires. 165 participants agreed to participate again (101 asthma and 64 COPD) 
and completed questionnaires on attitudes towards sick leave, perceived social norms 
regarding sick leave, perceived control over sick leave and over health complaints at 
work, knowledge about managing the disease and about the correct diagnosis. In 
addition, these participants completed questionnaires about their sick leave in the past 
year again. 
 
- Cross-sectional studies 
First, we applied a theory from the behavioural sciences to sick leave, the ‘Model of 
Planned Behaviour’. According to this theory, the intention towards behaviour is the best 
predictor of the actual behaviour. This intention is best predicted by attitudes, perceived 
social norms and perceived control. The goal of chapter 5 was to elucidate which parts of 
this theory are associated with sick leave in workers with asthma and COPD: attitudes 
towards sick leave, perceived social norms towards sick leave and perceived control over 
sick leave and towards health complaints at work. The participants were classified into 
groups with low (less than three times per year, shorter than one month) and high (more 
than twice per year or longer than one month) sick leave according to self-reported 
information on frequency and duration of sick leave. Univariate logistic regression 
analyses were performed with sick leave (high vs. low) as dependent variable, separate 
for asthma and COPD and for the total group of asthma and COPD patients. For each 
component of the Model of Planned Behaviour, the variable with the most relevant Odds 
Ratio was selected for the final multivariate models for asthma and COPD, which were 
calculated using multivariate logistic regression analysis (Enter method). For the total 
group of asthma and COPD, high sick leave was significantly associated with less 
perceived control over fatigue at work (OR =0.88). Attitudes or social norms were not 
associated with sick leave. The results for separate analysis of the group with asthma 
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were similar (OR: 0.8). The COPD patients in the group with high sick leave evaluated 
the negative consequences of sick leave as more unpleasant (attitude) (OR = 1.2). Social 
norms and perceived control were not associated with sick leave. In both groups, lung 
function was not related to sick leave. It was concluded that different components of the 
Model of Planned Behaviour play a role in sick leave in asthma and COPD. Perceived 
control regarding health complaints is important in asthma, whereas COPD patients with 
high sick leave consider taking sick leave as a problem, as can be observed in their 
attitudes.  
Within the same dataset, we investigated associations between knowledge about the 
disease (management and diagnosis) and sick leave, health complaints, functional 
limitations, adaptation and perceived control in patients with asthma and COPD 
(chapter 6). Therefore, we used the data on lung function, health complaints (dyspnea, 
fatigue), functional limitations, adaptation, perceived control (self efficacy and locus of 
control), knowledge about the disease and patient characteristics. In addition, all patients 
were asked the question: ‘what is the diagnosis of your disease? , with the answering 
categories: ‘asthma’ and ‘COPD (chronic bronchitis or emphysema)’. This self-reported 
diagnosis was compared with the classification into asthma or COPD according to the 
lung function data (FEV1, FVC) and the GOLD guidelines (COPD: FEV1/FVC < 70%). 
Multivariate logistic regression analysis was performed using the Enter method. 35% of 
the asthma patients and 30% of the COPD patients did not know their diagnosis 
correctly. Sick leave was not associated with knowledge about the disease in asthma and 
COPD. In asthma, a high level of knowledge was associated with better adaptation (OR 
1.4) and less external control (0.85). For COPD, a high level of knowledge was associated 
with better adaptation (2.5) and less internal locus of control (0.80). 
In the group with asthma, knowing the diagnosis correctly was associated with less locus 
of control from powerful others (OR 0.85). For COPD, knowing the diagnosis correctly 
was associated with less perceived control regarding dyspnea at work (0.74). We 
concluded that sick leave was not associated with knowledge about the disease directly. A 
high level of knowledge about management of the disease was associated with adequate 
adaptation and less perceived control in asthma as well as in COPD. Knowing the 
diagnosis correctly was associated with less perceived control in asthma and COPD.  
 
- Prospective study 
Since we invited the participants again after one year to complete questionnaires about 
their sick leave, we were able to investigate whether the determinants of sick leave in the 
first year (2002, chapter 3 and 4) were predictive for sick leave in the next year (2003). 
Since the group of COPD patients was too small (less than 15 patients per subgroup), we 
could perform these analyses for the group with asthma only (n=101). The results of this 
prospective study on predictors of one-year changes in sick leave in workers with asthma 
are presented in chapter 7. Potential predictors were adaptation to functional limitations, 
psychosocial variables, work characteristics, disease characteristics, health complaints 
and functional limitations and patient characteristics, which were collected in 2002. 
Three multivariate logistic regression models for predictors were calculated: a model for 
predictors of an increase in sick leave (low sick leave in 2002, high sick leave in 2003), a 
model for predictors of a decrease in sick leave (high sick leave in 2003, low sick leave in 
2002) and predictors for stable high sick leave (high sick leave in 2002 and in 2003). An 
increase in sick leave was predicted by a lower level of education (OR: 0.1) and perceiving 
more functional limitations in activities of daily life (OR: 1.3). A decrease in sick leave 
was predicted by spending all energy at work less often (OR: 0.5) and perceiving fewer 
health complaints in social activities (OR: 0.8) (adaptation criteria 4 and 5). Stable high 
sick leave was predicted by less job satisfaction (OR: 0.1), perceiving more support from 
the employer (OR: 1.6) and perceiving more health complaints in social activities (OR: 
1.3) (adaptation criterion 5). Disease characteristics (lung function) and work 
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characteristics, such as task content or work environment, were not predictive for 
changes in sick leave in any of the groups. We conclude that adaptation to functional 
limitations plays a major role in sick leave in asthma patients. Disease characteristics, 
such as FEV1, hardly play a role.  
 
General conclusions 
In chapter 8, the determinants of sick leave are discussed, compared with previous 
studies and put into perspective using the model of the International Classification of 
Functioning, Disability and Health (ICF-model). This ICF model shows that the 
discrepancy between the severity of the disorder (e.g., pulmonary obstruction) and 
participation problems (e.g., sick leave) can be explained by external (e.g., working 
circumstances) and internal factors (e.g., adaptation, personality, age). Our findings that 
the severity of asthma or COPD is not associated with sick leave can be explained within 
the scope of the ICF model. 
In addition, methodological issues are discussed. Since this thesis consists of cross-
sectional studies mainly, we cannot distinguish between cause and consequence. 
Although a first attempt towards a prospective study is presented in chapter 7, larger 
prospective studies with longer follow-up periods are needed to confirm our findings. 
Moreover, it should be noted that our population consisted of workers with asthma and 
COPD. It is within this group that lung function is not associated with sick leave. 
However, it is expected that within the general population of workers, pulmonary 
function will be associated with sick leave. 
Next, differences and similarities between determinants of sick leave in asthma and 
COPD are presented. Even though the course and prognosis of asthma and COPD are 
different, some similarities can be discovered. The results of our studies show that 
suffering from chronic illness on itself and the functional limitations resulting from the 
disorder are more associated with sick leave than the severity of the impairment. This 
finding suggests that adaptation may play a role in other chronic disorders as well. 
At the end, implications for practice and future research are presented. Assessment of the 
level of adaptation is important for physicians. Fatigue may point towards inadequate 
adaptation. Explaining the importance of behavioural change may be valuable for 
patients. In addition, occupational physicians may help their patients in informing their 
employer and colleagues about their disease and its consequences, e.g., by explaining the 
problem of fatigue in addition to dyspnea. 
Regarding scientific research, the concept of adaptation deserves further investigation. 
An instrument to measure adaptation needs to be developed and validated first. Next, 
interventions to improve adaptation may be developed. Knowledge about the disease 
appeared to be associated with adaptation, but it should be investigated whether 
increasing knowledge leads to an increase in adaptation. Finally, integrating items on 
adaptation into self-management programs may increase the effectiveness of these 
programs on e.g., work performance. 
The most important conclusion of this thesis is that adequate adaptation is an important 
determinant of low sick leave in asthma and COPD. Second, pulmonary function does not 
play an important role in sick leave in asthma and COPD. The perception of health 
appears to be more important. Moreover, low perceived control is an important 
determinant of high sick leave in asthma and a high level of knowledge is importantly 
associated with adequate adaptation. 
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SAMENVATTING 
Dit proefschrift bevat zes artikelen over relaties tussen ziekteverzuim aan de ene kant en 
lichamelijke en psychosociale variabelen en kennis bij patiënten met astma en COPD aan 
de andere kant. Het onderzoek dat in deze artikelen beschreven wordt, is bedoeld om de 
zorg en de verzuimbegeleiding voor deze groep werknemers te verbeteren, opdat zij hun 
werk beter volhouden. 
In hoofdstuk 1 presenteren we de vraagstelling van ons onderzoek en geven we een 
overzicht van de resultaten uit eerder onderzoek over dit onderwerp. Het doel van deze 
studie was om de samenhang tussen een groot aantal verschillende factoren en 
ziekteverzuim te onderzoeken bij werknemers met astma en COPD. Uit de literatuur 
komt naar voren dat er meestal niet één oorzaak is voor verzuim, maar dat vaak een 
combinatie van factoren een rol speelt. In de meeste studies echter is maar aan een 
beperkt aantal factoren tegelijk aandacht besteed. Onze aanpak was breder; de factoren 
die we hebben onderzocht zijn: de ernst van de stoornis in de longen, functionele 
beperkingen, ervaren gezondheidsklachten, werkkenmerken, psychosociale variabelen en 
kennis over de ziekte. Hierbij hebben we ons in het bijzonder gericht op adaptatie aan 
functionele beperkingen. Adaptatie hebben we gedefinieerd als het weer in balans 
brengen van de belasting en belastbaarheid bij mensen met astma en COPD door een 
aanpassing van gedrag, taken of (werk)omgeving. Aanvullend hebben we met behulp van 
multivariate analyse technieken gekeken naar de relatieve samenhang tussen deze 
verschillende factoren en ziekteverzuim.  
 
Focusgroep interviews (2001) 
In hoofdstuk 2 presenteren we een studie waarin we de rol van adaptatie aan 
beperkingen door astma en COPD met betrekking tot ziekteverzuim hebben onderzocht. 
24 deelnemers met astma en COPD hebben elk aan één van de acht focusgroep 
interviews (semi-gestructureerde groepsgesprekken) meegedaan en vragenlijsten 
ingevuld over persoonskenmerken en ziekteverzuim. Ook ondergingen zij een longfunctie 
onderzoek. Tijdens de interviews is met hen gesproken over hun problemen thuis en op 
het werk en bij contact met hun artsen (huisarts, longarts, bedrijfsarts en 
verzekeringsarts), onder leiding van een psycholoog. De inhoud van de focusgroep 
interviews werd uitgeschreven, en de hoofdzaken ervan werden samengevat. Uit deze 
focusgroep interviews kwam naar voren dat de manier waarop men het leven wel of niet 
had aangepast aan de ervaren gezondheidsbeperkingen van invloed was op het 
ziekteverzuim. We hebben dit aanpassingsproces ‘adaptatie’ genoemd. Op basis van deze 
focusgroep interviews heeft een panel van deskundigen vervolgens acht criteria 
gedefinieerd voor adaptatie. Met behulp van deze criteria hebben we alle deelnemers 
ingedeeld als ‘goed geadapteerd’ (A+) of als ‘weinig geadapteerd’ (A-). Na het indelen van 
de deelnemers in een A+ en A- groep hebben we de uitspraken van beide groepen tijdens 
de interviews met elkaar vergeleken. De A+ groep verzuimde minder vaak en minder 
lang, onafhankelijk van de ernst van de longaandoening (longfunctie: obstructie en 
reversibiliteit). De A+ groep rapporteerde ook minder gezondheidsklachten, zoals 
vermoeidheid en benauwdheid dan de A- groep. Tevens rapporteerde de A+ groep 
minder problemen op het werk en thuis. Met betrekking tot de contacten met 
verschillende artsen hebben we geen verschillen gevonden tussen de A+ en A- groep. 
Beide groepen waren overwegend tevreden over de zorg die ze kregen. Onze conclusie 
was dat adaptatie duidelijk lijkt samen te hangen met ziekteverzuim bij werknemers met 
astma en COPD. 
 
Vragenlijststudie (eerste ronde: 2002) 
In hoofdstuk 3 zijn we in een grotere onderzoeksgroep op zoek gegaan naar associaties 
tussen ziekteverzuim bij mensen met astma en COPD en ziektekenmerken, 
gezondheidsklachten, functionele beperkingen, psychosociale variabelen, 
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persoonskenmerken en werkkenmerken. 189 deelnemers hebben vragenlijsten ingevuld 
over al deze onderwerpen en een longfunctie test ondergaan. Hiervan hadden 117 
deelnemers astma en 72 COPD. Uit de verzamelde gegevens bleek dat mensen met astma 
die geen emotioneel zwaar werk hadden, weinig tevreden waren over hun werk, vaker 
van werkgever waren veranderd door hun longklachten, vaker gebruik maakten van 
regelmogelijkheden op het werk en meer last hadden van belastende factoren op de 
werkplek, meer (meer dan 2 keer per jaar of langer dan 1 maand) verzuimden. De COPD 
patiënten die veel verzuimden, hadden vaker hun werkgever geïnformeerd over hun 
ziekte, hadden minder vaak moeilijke taken, verborgen hun benauwdheid en beperkingen 
minder en waren meer vermoeid. De ernst van de longaandoening, zoals bepaald met de 
longfunctie test, was niet verschillend tussen de groepen met veel en weinig verzuim, 
zowel bij astma als bij COPD. Hieruit hebben we geconcludeerd dat bij mensen met 
astma en COPD, psychosociale variabelen, werkkenmerken, gezondheidsklachten en 
functionele beperkingen een belangrijkere rol spelen bij ziekteverzuim dan de ernst van 
de stoornis in de longen.  
In hoofdstuk 4 hebben we gezocht naar verschillen tussen mensen met en zonder 
verzuim onder astma en COPD patiënten. Hiervoor hebben we dezelfde 
onderzoeksgegevens gebruikt als in hoofdstuk 3. Het verschil met hoofdstuk 3 is dat we 
nu hebben onderzocht of adaptatie aan beperkingen samenhing met ziekteverzuim. 
Daarnaast hebben we gekeken naar verschillen tussen wel en geen verzuim in plaats van 
verschillen tussen veel en weinig verzuim. Daarbij is naast een model voor astma en 
COPD ook een model voor de totale groep van patiënten met obstructieve 
longaandoeningen berekend. In geen enkele groep hing de longfunctie samen het 
ziekteverzuim. In de groep met astma speelden psychosociale variabelen een rol. Mensen 
met astma die in het afgelopen jaar verzuimd hadden van hun werk, hadden vaker geen 
energie meer over na hun werk, waren minder vaak benauwd en rapporteerden meer 
ademhalingsklachten zoals hoesten. COPD patiënten die verzuimd hadden in het 
afgelopen jaar, waren jonger dan degenen die niet verzuimd hadden. In de totale groep 
met astma en COPD patiënten, hadden degenen die verzuimd hadden vaker hun 
werktempo aangepast, een lagere leeftijd en minder vaak alle energie in het werk 
gestoken ten koste van een leven naast het werk. Hieruit is geconcludeerd dat de ernst 
van de ziekte, zoals gemeten met behulp van de longfunctie test, geen determinant is van 
ziekteverzuim bij patiënten met astma en COPD. Interventies om verzuim te 
verminderen zouden daarom meer gericht moeten worden op psychosociale factoren en 
het bevorderen van adaptatie dan enkel op het behandelen van de longstoornis zelf. 
 
Vragenlijstonderzoek (tweede ronde: 2003) 
Een beperking van het onderzoek tot nu toe was dat alle gegevens op één moment 
verzameld waren. Onderzoek krijgt meer zeggingskracht wanneer metingen worden 
herhaald zodat de ontwikkeling in de tijd te volgen is. De 189 werknemers van hoofdstuk 
3 en 4 zijn daarom na één jaar nog een keer uitgenodigd om opnieuw een aantal 
vragenlijsten in te vullen. 165 van hen (101 met astma en 64 met COPD) hebben daaraan 
meegedaan en vragenlijsten ingevuld over attitudes ten aanzien van ziekteverzuim, 
ervaren sociale norm met betrekking tot ziekteverzuim, ervaren controle over 
ziekteverzuim en over gezondheidsklachten op het werk, kennis over het omgaan met de 
longaandoening en het kennen van de juiste diagnose. Daarnaast hebben de deelnemers 
opnieuw een lijst over hun ziekteverzuim in het afgelopen jaar ingevuld. 
 
- Dwarsdoorsnede studies 
Als eerste hebben we op deze uitgebreide verzameling onderzoeksgegevens een 
theoretisch model uit de gedragswetenschappen toegepast om het optreden van 
ziekteverzuim te bestuderen: ‘Model of Planned Behaviour’. Dit is nog nauwelijks eerder 
zo gedaan. Volgens dit model is de intentie tot gedrag de grootste voorspeller van het 
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daadwerkelijke gedrag. Deze intentie wordt voorspeld door attitudes, de ervaren sociale 
norm en de ervaren controle. In hoofdstuk 5 wordt beschreven welke onderdelen van de 
‘Model of Planned Behaviour’ samenhangen met ziekteverzuim bij werknemers met 
astma en COPD: attitudes ten aanzien van ziekteverzuim, ervaren sociale norm ten 
aanzien van ziekteverzuim en ervaren controle over ziekteverzuim en over 
gezondheidsklachten op het werk. De deelnemers werden voor deze analyse ingedeeld in 
groepen met veel verzuim (meer dan 2 keer per jaar of langer dan 1 maand) en weinig 
verzuim (hooguit 2 keer per jaar en steeds korter dan 1 maand) op basis van de 
vragenlijsten over verzuimfrequentie en verzuimduur. We hebben univariate logistische 
regressie analyses uitgevoerd met ziekteverzuim (veel versus weinig verzuim) als 
afhankelijke variabele, apart voor astma en COPD en voor de totale groep. Van elk 
onderdeel van de ‘Model of Planned Behaviour’ is de meest relevante variabele (grootste 
Odds Ratio) geselecteerd voor de multivariate eindmodellen voor astma en COPD. Deze 
eindmodellen zijn berekend met behulp van logistische regressie analyse 
(Entermethode). Hieruit bleek dat de totale groep astma and COPD patiënten in de groep 
die weinig verzuimde, meer controle over hun vermoeidheid ervoeren tijdens het werk. 
Attitudes en ervaren sociale norm waren niet geassocieerd met verzuim in de groep met 
astma. Aparte analyses binnen de astmapatiënten leverden vergelijkbare resultaten op. 
De COPD patiënten in de groep met veel verzuim vonden de negatieve gevolgen van 
ziekteverzuim vervelender (attitude). Bij COPD patiënten waren sociale norm en ervaren 
controle niet geassocieerd met verzuim. In beide groepen was de longfunctie opnieuw 
niet gerelateerd aan ziekteverzuim. Onze conclusie was dat er verschillen zijn tussen de 
determinanten die een rol spelen bij astma en COPD in de zin dat andere onderdelen van 
de ‘Model of Planned Behaviour’ het duidelijkst samenhangen met verzuim. Ervaren 
controle over gezondheidsklachten is belangrijk bij mensen met astma. COPD patiënten 
die veel verzuimen, ervaren dit als een probleem (gezien hun attitudes).  
Binnen hetzelfde gegevensbestand hebben we onderzocht of kennis over de ziekte 
(zelfmanagement en het weten van de correcte diagnose) samenhangt met 
gezondheidsklachten, functionele beperkingen, adaptatie en ervaren controle bij 
patiënten met astma en COPD en daarmee met ziekteverzuim (zie hoofdstuk 6). Hiervoor 
hebben we gebruik gemaakt van de gegevens van het longfunctie onderzoek en de 
vragenlijsten over ziekteverzuim, gezondheidsklachten (vermoeidheid en benauwdheid), 
functionele beperkingen, adaptatie, ervaren controle (self efficacy en locus of control), 
kennis over het zelfmanagement van de ziekte en persoonskenmerken. Daarnaast is aan 
iedereen gevraagd: ‘Wat is de diagnose van uw ziekte?’ met als antwoordmogelijkheden 
‘astma’ en ‘COPD (chronische bronchitis of emfyseem)’. Deze zelfgerapporteerde 
diagnose werd vergeleken met de diagnose astma of COPD, zoals die op basis van de 
longfunctie metingen (FEV1, FVC) en de GOLD criteria gesteld is (COPD: FEV1/FVC < 
70%). De gegevens zijn geanalyseerd met behulp van multivariate logistische regressie 
analyse (Enter methode). Opvallend was dat 35% van de astmapatiënten en 30% van de 
COPD patiënten een foute diagnose invulden. Ziekteverzuim hing niet samen met beide 
aspecten van kennis over de ziekte bij de patiënten met astma en COPD. Astmapatiënten 
die veel wisten over het omgaan met hun ziekte, waren wel beter geadapteerd en hadden 
minder externe controle (externe locus of control). Dit laatste betekent dat zij hun 
gezondheid minder toeschreven aan het noodlot of geluk. Mensen met COPD met veel 
kennis over het omgaan met hun ziekte waren beter geadapteerd en schreven hun 
gezondheid minder toe aan zichzelf (interne locus of control).  
Mensen met astma die hun juiste diagnose kenden, schreven hun gezondheid minder toe 
aan belangrijke andere personen, zoals artsen of hun partner. COPD patiënten die hun 
diagnose kenden, ervoeren minder controle over benauwdheid als ze aan het werk waren. 
De conclusie van deze studie was dat ziekteverzuim niet rechtstreeks samenhangt met 
kennis over de ziekte. Veel kennis over het omgaan met de ziekte hangt wel samen met 
een betere adaptatie en minder ervaren controle bij zowel astma als COPD patiënten. Het 
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kennen van de juiste diagnose hangt samen met minder ervaren controle bij astma en 
COPD patiënten.  
 
- Prospectieve studie 
Omdat we de mensen met astma (101) na een jaar opnieuw vragenlijsten over onder 
andere hun ziekteverzuim hebben laten invullen, konden we bekijken in hoeverre de 
factoren van verzuim uit het eerste jaar (2002), zoals beschreven in hoofdstuk 3 en 4, het 
verzuimpatroon is in het tweede jaar (2003) hebben beïnvloed. De groep COPD patiënten 
(minder dan 15 mensen personen per subgroep) was te klein voor een dergelijke analyse. 
Daarom presenteren we in hoofdstuk 7 voorspellers van veranderingen van 
ziekteverzuim bij mensen met astma. De gegevens die in 2002 zijn ingevuld over 
adaptatie aan beperkingen, psychosociale variabelen, werkkenmerken, ziektekenmerken, 
gezondheidsklachten, functionele beperkingen en patiëntkenmerken noemen we de 
potentiële voorspellers. Met behulp hiervan hebben we drie modellen gemaakt: een 
model voor voorspellers van een toename van verzuim (weinig verzuim in 2002, veel 
verzuim in 2003), een model voor voorspellers van een afname van verzuim (veel 
verzuim in 2002, weinig verzuim in 2003) en voorspellers voor stabiel hoog verzuim 
(veel verzuim in 2002 en veel verzuim 2003). Mensen met astma met een laag 
opleidingsniveau die meer functionele beperkingen ervoeren bij algemene dagelijkse 
activiteiten, gingen in 2003 meer verzuimen. Astmapatiënten die minder vaak alle 
energie tijdens het werk verbruikten ten koste van een leven naast het werk (adaptatie 
criterium 4), en minder klachten ervoeren tijdens sociale activiteiten (adaptatie criterium 
5), verzuimden het jaar erna minder. Stabiel hoog verzuim hing samen met minder 
tevredenheid over het werk, meer steun van de werkgever en meer klachten bij sociale 
activiteiten (adaptatie criterium 5) in vergelijking met mensen die minder gingen 
verzuimen. Ziektekenmerken (longfunctie) en werkkenmerken, zoals taakinhoud en 
werkomstandigheden, waren geen voorspellers van veranderingen in verzuim. Onze 
conclusie was dat adaptatie aan functionele beperkingen een grote rol speelt bij 
ziekteverzuim bij werknemers met astma, in tegenstelling tot de ernst van de stoornis in 
de longen. 
 
Algemene conclusies 
In hoofdstuk 8 wordt een overzicht gegeven van de resultaten uit hoofdstuk 2 tot en met 
7. Deze resultaten worden vergeleken met de resultaten uit eerder onderzoek. Daarnaast 
worden de resultaten besproken met behulp van de International Classification of 
Functioning, Disability and Health, afgekort ICF, van de Wereldgezondheidsorganisatie. 
Uit dit model kan worden geleerd dat op grond van de ernst van de stoornis in de longen 
niet goed te voorspellen is hoeveel problemen en beperkingen een patiënt ervaart in het 
dagelijkse leven. Externe factoren (zoals werkomstandigheden) en interne factoren 
(bijvoorbeeld de mate van adaptatie, persoonlijkheid, leeftijd) maken dat sommige 
mensen veel en anderen minder problemen ervaren. Onze bevinding dat de ernst van de 
longaandoening niet samenhangt met ziekteverzuim is dan ook goed te verklaren met 
behulp van dit model.  
Daarnaast worden de methodologische kanttekeningen genoemd. Omdat dit proefschrift 
vooral dwarsdoorsnede studies bevat, kunnen we geen onderscheid maken tussen 
oorzaak en gevolg. Een voorzichtige aanzet voor een follow-up studie wordt 
gepresenteerd in hoofdstuk 7, maar grootschaliger prospectief onderzoek, over een 
grotere periode is nodig om onze bevindingen definitief te bevestigen. Verder moet 
worden opgemerkt dat de onderzoekspopulatie bestond uit mensen met astma en COPD 
die nog aan het werk zijn. Binnen deze groep was de ernst van de stoornis niet bepalend 
voor verzuim. Echter, in een algemene groep met werknemers zullen mensen met astma 
en COPD gemiddeld meer verzuimen dan hun collega’s zonder een chronische 
aandoening.  
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In dit proefschrift worden verschillen en overeenkomsten tussen de determinanten van 
verzuim bij astma en COPD toegelicht. Ook al zijn het beloop en de prognose van astma 
en COPD verschillend, toch zijn hier ook overeenkomsten in te ontdekken. De resultaten 
van dit onderzoek laten zien dat het hebben van een chronische longaandoening op zich, 
en de daaruit voorkomende beperkingen, meer samenhangen met ziekteverzuim dan de 
ernst van de stoornis. Deze bevinding doet vermoeden dat adaptatie ook een rol kan 
spelen bij andere chronische aandoeningen. 
Tot slot worden er handreikingen gedaan voor de praktijk en aanbevelingen gedaan voor 
toekomstig onderzoek. Het beoordelen van de mate van adaptatie door artsen is van 
belang. Zo kunnen vermoeidheidsklachten duiden op slechte adaptatie. Een gesprek over 
het belang van gedragsverandering zou een patiënt dan al kunnen helpen. Daarnaast 
kunnen bedrijfsartsen hun patiënten helpen door zo nodig wat uitleg over hun ziekte en 
de daaruit voorkomende beperkingen te geven aan hun werkgever en collega’s. Genoemd 
kan bijvoorbeeld worden dat vermoeidheid een groot probleem kan zijn, naast 
benauwdheid.  
Met betrekking tot wetenschappelijk onderzoek verdient het concept ‘adaptatie’ een 
betere uitwerking. Het ontwikkelen en valideren van een meetinstrument heeft prioriteit. 
Daarnaast moet worden nagedacht over manieren om het adaptatieproces te bevorderen. 
In dit onderzoek bleek dat meer kennis over het omgaan met de ziekte samenhangt met 
betere adaptatie, maar de vraag is of de adaptatie verbetert als de kennis vergroot wordt, 
bijvoorbeeld door scholing van patiënten. Dat zal toekomstig onderzoek moeten 
uitwijzen. Tot slot kan worden gedacht aan het onderzoeken van mogelijkheden om 
aspecten van adaptatie mee te nemen in zelfmanagement programma’s.  
De belangrijkste conclusie van dit onderzoek is dat een goede adaptatie samenhangt met 
weinig verzuim bij werknemers met astma en COPD. Op de tweede plaats komt de 
conclusie dat de longfunctie geen belangrijke rol speelt bij ziekteverzuim binnen een 
populatie van astma en COPD patiënten. Het is veel meer de gezondheidsbeleving die het 
verzuim bepaalt. Verder blijkt dat weinig ervaren controle een belangrijke determinant is 
van veel ziekteverzuim bij astmapatiënten, en dat veel kennis over de ziekte samenhangt 
met een goede adaptatie. 
 
 

   
  111  
Publications 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 112
ORIGINAL ARTICLES 
 
- Boot CRL, van der Gulden JWJ, Orbon KH, Vercoulen JHMM, Akkermans RP, van 
Weel C, Folgering HThM. Asthma and COPD: differences between workers with and 
without sick leave. International Archives of Occupational and Environmental Health 
77(4): 357-362,  2004 
- Boot CRL, van der Gulden JWJ, Vercoulen JHMM, Theunissen AWD en Folgering 
HThM. Determinanten van ziekteverzuim bij mensen met astma en COPD: de rol van 
adaptatie. Tijdschrift voor Gezondheidswetenschappen (TSG) 81(6): 339-345, 2003.  
- Boot CRL, Vercoulen JHMM, van der Gulden JWJ, van den Borne HW, Orbon KH, van 
Weel C, Folgering HThM. Sick leave in workers with asthma and COPD: the role of 
attitudes, subjective norms and self efficacy. Patient Education & Counseling, accepted. 
 
- Boot CRL, van Langen H and Hopman MTE. Arterial vascular properties of individuals 
with Spina Bifida. Spinal Cord 41(4): 242-246, 2003. 
- Boot CRL, Groothuis J, van Langen H and Hopman MTE. Shear stress levels in 
paralyzed legs of spinal cord-injured individuals with and without nerve degeneration. 
Journal of Applied Physiology 92(6): 2335-2340, 2002. 
- Janse de Jonge XAK, Boot CRL, Thom JM, Ruell P and Thompson MW. The influence 
of menstrual cycle phase on skeletal muscle contractile characteristics in humans. 
Journal of Physiology 530(Pt 1): 161-166, 2001. 
 
 
SUBMITTED PAPERS 
 
- Boot CRL, Vercoulen JHMM, van der Gulden JWJ, Orbon KH, van den Hoogen H, 
Folgering HThM. Sick leave in workers with asthma or COPD is more related to work 
characteristics and psychosocial variables than to lung function variables.  
- Boot CRL, Vercoulen JHMM, van der Gulden JWJ, Orbon KH, Rooijackers JM, Van 
Weel C, Folgering HThM. Predictors of sick leave in asthma patients: a follow-up study.  
- Boot CRL, van der Gulden JWJ, Vercoulen JHMM, Theunissen AWD, Folgering HThM. 
Determinants of sick leave in workers with asthma and COPD: the role of adaptation.  
- Boot CRL, van der Gulden JWJ, Vercoulen JHMM, van den Borne HW, Orbon KH, 
Rooijackers JM, van Weel C, Folgering HThM. Knowledge about asthma and COPD: 
the role of health complaints, perceived control, adaptation and sick leave. 
 
 
OTHER PUBLICATIONS 
 
- Boot CRL. Ziekteverzuim door longaandoening.  ArboMagazine 20(6):19-20, 2004 
- Boot CRL. Werken met astma en COPD: zoeken naar een balans. Advisie 25(4): 20-21, 
2003 
- Boot CRL en van der Gulden JWJ. Symposiumverslag: Gegarandeerd beter werken: het 
belang van communicatie. Tijdschrift voor Gezondheidswetenschappen 81:110-1, 2003. 
- Boot CRL. Symposiumverslag: Aandacht voor werknemers voorkomt verzuim. 
Tijdschrift voor Gezondheidswetenschappen 80:546-7, 2002. 
- Boot CRL. Symposiumverslag: Beter benutten van projectresultaten. Tijdschrift voor 
gezondheidswetenschappen 80:134-5, 2002. 
- Van der Gulden JWJ, Boot CRL. Passief roken op de werkplek draagt bij aan 
longklachten. Tijdschrift voor Bedrijfs- en Verzekeringsgeneeskunde 10(4):123-4, 2002. 
- Theunissen AWD en Boot CRL. Symposiumverslag: Coping en verwerking bij chronisch 
zieken. Tijdschrift voor Gezondheidswetenschappen 80:198-9, 2002. 
    
  113  
- Boot CRL, Theunissen AWD en Folgering HThM. Longpatiënten ervaren problemen op 
hun werk. Een reactie op ‘Cursus leven met MS, reuma en COPD’. Tijdschrift voor 
Gezondheidswetenschappen 79:461-2, 2001.  
- Boot CRL. Symposiumverslag: Aandacht voor reïntegratie van zieke werknemers. 
Tijdschrift voor Gezondheidswetenschappen 79:318-9, 2001. 
- Boot CRL. Verslag studiebijeenkomst: Roken en de werkplek. Tijdschrift voor 
Gezondheidswetenschappen 79:125-6, 2001 
 
 
ABSTRACTS 
 
International conference of the American Thoracic Society 
 
- Boot CRL, van der Gulden JWJ, Vercoulen JHMM, Orbon KH, Akkermans RP, van 
Weel C and Folgering HThM. Sick leave in workers with asthma and COPD is not 
associated with lung function. American Journal of Respiratory and Critical Care 
Medicine: A360, 2004 
- Boot CRL, van der Gulden JWJ, Vercoulen JHMM, Orbon KH, van den Borne HW, van 
Weel C and Folgering HThM. Awareness of correct diagnosis in patients with asthma 
and COPD. American Journal of Respiratory and Critical Care Medicine: A728, 2004 
- Boot CRL, van der Gulden JWJ, Vercoulen JHMM, Orbon KH, van den Borne HW, van 
Weel C and Folgering HThM. Profiles of knowledge and information needs in patients 
with asthma and COPD. American Journal of Respiratory and Critical Care Medicine: 
A729, 2004 
- Boot CRL, van der Gulden JWJ, Vercoulen JHMM, Folgering HThM. Sick leave in 
workers suffering from asthma and COPD: more related to coping behaviour rather 
than to objective limitations.  American Journal of Respiratory and Critical Care 
Medicine; 165(8): A432, 2002 
 
International Conference of the European Respiratory Society 
 
- Boot CRL, Vercoulen JHMM, van der Gulden JWJ, Orbon KH, Akkermans RP, van den 
Hoogen H, Folgering HThM. Determinants of sick leave in workers with asthma or 
COPD: the role of lung function, demographics, work characteristics, psychosocial 
variables and respiratory complaints. European Respiratory Journal 22(45): P451, 
2003 
 
Nederlands Congres voor Volksgezondheid 
 
- Boot CRL, Vercoulen JHMM, Van der Gulden JWJ, Van den Borne HW, Orbon KH, 
Van Weel C, Folgering HThM. Attitudes, sociale norm en ervaren controle in relatie tot 
ziekteverzuim bij werknemers met astma en COPD. Tijdschrift voor 
Gezondheidswetenschappen 82(3): NCVG 24, 2004 
- Boot CRL, Vercoulen JHMM, Van der Gulden JWJ, Akkermans RP, Van den Hoogen 
H, Folgering HThM. Determinanten van ziekteverzuim bij werknemers met astma en 
COPD. Tijdschrift voor Gezondheidswetenschappen 81(3): NPHC 10, 2003 
- Boot CRL, Van Druenen RGJW, Vercoulen JHMM, Folgering HThM, Van der Gulden 
JWJ. Determinanten van ziekteverzuim door chronische longaandoeningen: een 
oriënterende studie naar de rol van adaptatie aan beperkingen bij ziekteverzuim. 
Tijdschrift voor Gezondheidswetenschappen 80 (3) NPHC: 17, 2002  

    
  115  
Dankwoord 
 
 
 
 

    
  117  
DANKWOORD 
Dit proefschrift is geen éénmansactie. Iedereen die er een steentje aan heeft bijgedragen: 
hartstikke bedankt! Een aantal mensen wil ik op deze plek in het bijzonder bedanken. 
Maar liefst 238 mensen met astma en COPD hebben (meerdere keren) vragenlijsten voor 
me ingevuld. Dank jullie wel allemaal!  
Mijn begeleidingscommissie. Het was niet altijd even gemakkelijk om een klinisch 
fysioloog, een bedrijfsarts, een klinisch psycholoog en een huisarts op één lijn (en dan 
natuurlijk nog het liefst mijn eigen lijn) te krijgen. Daar stond dan weer tegenover dat ik 
altijd wel iemand kon vinden die het met me eens was!  ; ) 
Beste Hans (prof. dr H. Folgering), ik heb grote bewondering voor de manier waarop jij 
ingewikkelde zaken weet te vereenvoudigen. Als ik bij je aanklopte als ik vastzat, rende ik 
vaak weer naar buiten met een opgelost probleem, en nog belangrijker, boordevol nieuwe 
ideeën. Het was fijn om nog een fysiologische metgezel te hebben tijdens onze reis door 
de voor ons toen nog behoorlijk ‘vage’ psychologie. Bedankt voor alle vrijheid die je me 
hebt gegeven en het vertrouwen dat je in me hebt gesteld. Ik ben blij dat ik de kans heb 
gekregen om (als één van je laatste promovendi) bij jou te mogen promoveren. 
Beste Joost (dr J.W.J. van der Gulden), jou wil ik bedanken voor het feit dat je 
begeleiding verder ging dan alleen dit project. Jij had soms nog eerder in de gaten dat ik 
behoefte had aan een gesprek dan ikzelf. Daarnaast ben je voor mij de ultieme 
bruggenbouwer tussen wetenschap en praktijk. Je wist mijn (soms wat onverwachte) 
onderzoeksresultaten altijd aan de hand je praktijkervaringen als bedrijfsarts te 
verklaren. Ook heb ik gemerkt dat je mijn onderzoeksbevindingen toepaste in je praktijk. 
Ik hoop van harte dat ik nog vaker met je mag samenwerken in de toekomst, want ik kan 
nog heel veel meer van je leren. 
Beste Jan (dr J.H.M.M. Vercoulen), het moet niet altijd even gemakkelijk zijn geweest 
om mij de grondbeginselen van de psychologie bij te brengen. Desondanks heb ik veel 
van je geleerd; je hebt me weten te overtuigen dat de psychologie ook een exacte 
wetenschap kan zijn.    
Beste Chris (prof. dr C. van Weel), ook al ben je pas in een later stadium bij dit 
onderzoeksproject betrokken geraakt, je hebt me enorm geholpen bij het schrijven. Juist 
doordat je wat verder van de materie afstond, had je altijd goede ideeën en waardevol 
commentaar. Ondanks je drukke agenda wist je altijd op zeer korte termijn te reageren 
op mijn artikelen. Geweldig! 
Naast mijn begeleidingscommissie is er nog een aantal mensen betrokken geweest bij het 
tot stand komen van dit proefschrift.  
Beste Davy (drs. A.W.D. Theunissen), fijn dat je mijn focusgroep interviews wilde leiden; 
het was een genot om met je samen te werken.  
Beste Bart (prof. dr H.W. van den Borne), bezoekjes aan mijn familie in Maastricht kon ik 
altijd moeiteloos combineren met een werkbespreking bij jou. Je laagdrempelige 
opstelling en positieve uitstraling hebben gemaakt dat onze samenwerking bijzonder 
vruchtbaar geweest is. Dankjewel! 
Beste Jos (dr J.M. Rooijackers), weet je nog dat ik in 2001 bij je aanklopte en je meteen 
bereid vond om patiënten voor me te werven? Jouw patiënten raakten niet uitgepraat 
over je. Nu je uitvoerend directeur bent van Kenniscentrum ‘Opgelucht Werken’ weet ik 
hoe dat komt! Jij weet als geen ander wetenschappelijke problemen te relativeren door je 
nuchtere kijk op de wetenschap. 
Henk van den Hoogen en Reinier Akkermans wil ik bedanken voor hun statistische 
ondersteuning. Reinier, fijn dat ik altijd op korte termijn bij je terechtkon met mijn vele 
vragen. 
Monique Rietbergen, met veel plezier heb ik met jou vergaderd over de samenstelling van 
de vragenlijsten over werkomstandigheden. Ik heb veel geleerd van je enorme 
praktijkervaring. Jeannette Jacobs-Peters en Tiny Fasotti, bedankt voor jullie hulp bij het 
afnemen van de vragenlijsten, en het geduld met mijn patiënten. Annemarie de Graaff,  
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bedankt voor je hulp bij het bellen en inplannen van mijn patiënten! Mede door jullie 
goede zorgen heeft een groot aantal van hen een jaar later nog een keer meegedaan.  
Bedrijfsartsen van ArboUnie Nijmegen, ArboNed Nijmegen en de Arbo- en Milieudienst 
van de KUN, de verzekeringsartsen van het UWV GAK Nijmegen en Arnhem, en de 
longartsen van ULC Dekkerswald, ziekenhuis Rijnstate en het Maasziekenhuis Boxmeer, 
bedankt voor jullie hulp bij het samenstellen van mijn onderzoeksgroep. 
Nathalie (bijna-dr NCGM Donders), naast alle gezellige werkbesprekingen wil ik je 
bedanken voor je kritische blik op de laatste versie van mijn proefschrift. Het was nodig! 
Collega’s zijn onmisbaar bij het vieren van de pieken (met vlaai!), maar ook bij het 
verwerken van de dalen die horen bij promotieonderzoek. ‘Opgelucht Werken’-collega’s, 
het was gezellig om met jullie op de zolder te zitten! Karin (dr-in-spé KH Orbon), dank 
voor je bijdrage aan mijn manuscripten. Nu ben jij aan de beurt, ik hoop dat ik snel op 
jouw promotie mag komen. 
Verder mijn vrienden en familieleden, jullie hebben me wellicht meer geholpen dan jullie 
zelf weten. Dank voor jullie luisterende oren, oplettende blikken en bemoedigende 
woorden.  
Lieve Maartje en Daniëlle, jullie vriendschap betekent heel veel voor me. Ik had me geen 
betere paranimfen kunnen wensen!  
Lieve Arjen, samen met jou is alles veel leuker. 
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CURRICULUM VITAE 
Cécile Boot werd op 19 januari 1977 geboren in Maastricht. In 1995 behaalde zij het VWO 
diploma aan het Trichter College te Maastricht. In september van dat jaar startte ze de 
opleiding Biomedische Gezondheidswetenschappen aan de Katholieke Universiteit 
Nijmegen (thans Radboud Universiteit), waar ze in 2000 het doctoraal examen haalde. 
Binnen deze opleiding koos ze bewegingswetenschappen als hoofdvak. In het kader van 
dit hoofdvak heeft ze een half jaar Bewegingswetenschappen gestudeerd aan de Vrije 
Universiteit in Amsterdam. Tijdens haar eerste stage in 1999, onderzocht ze effecten van 
de menstruele cyclus op spierfunctie en spiervermoeidheid aan de School of Exercise and 
Sports Science van de Universiteit van Sydney, Australië (begeleiding: prof. dr Martin 
Thompson). Als tweede stage deed ze ze in 1999 onderzoek naar de effecten van 
krachtrichting tijdens het rijden in een rolstoel op mechanische efficiëntie op de Faculteit 
Bewegingswetenschappen van de VU (begeleiding: dr Lucas van der Woude). Tijdens 
haar laatste stage in 2000 heeft ze onderzoek gedaan naar effecten van activiteit en 
inactiviteit op de arteriële circulatie bij mensen met een dwarslaesie, een 
samenwerkingsproject tussen Revalidatie Centrum Amsterdam (begeleiding: dr. Thomas 
Janssen) en de afdeling Fysiologie van het UMC St. Radboud (begeleiding: dr. Maria 
Hopman). Voor deze laatste stage won zij de faculteitsprijs Biomedische 
Gezondheidswetenschappen 2000. Na een kort intermezzo als secretaresse/telefoniste 
bij Buck Consultants International, begon ze op 15 oktober 2000 als junior onderzoeker 
bij het Nederlands Kenniscentrum Arbeid en Longaandoeningen ‘Opgelucht Werken’. 
Hier werkte ze aan het onderzoeksproject, dat resulteerde in dit proefschrift. Daarnaast 
heeft ze tijdens haar onderzoek bijgedragen aan onderwijs voor studenten Biomedische 
Wetenschappen (afstudeerrichting: Arbeid, milieu en gezondheid) en aan de cursus 
‘Ergometrie’ (practicum Longfysiologie) voor bedrijfs- en sportartsen. Sinds 1 juli 2004 is 
ze als onderzoeker in dienst bij het Bureau Studentenartsen van de Universiteit van 
Amsterdam. Daar houdt ze zich voornamelijk bezig met het ontwikkelen van een 
surveillance-instrument met als doel om individuele studenten die problemen krijgen 
met hun studie, samenhangend met gezondheidsklachten, vroegtijdig te signaleren en 
begeleiden. 
Cécile woont samen met Arjen Peters. 
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OVER KENNISCENTRUM ‘OPGELUCHT WERKEN’ 
Het Nederlands kenniscentrum voor Arbeid en Longaandoeningen ‘Opgelucht Werken’  
is eind 1999 in opdracht van het Ministerie van Volksgezondheid, Welzijn en Sport 
opgericht als één van de vier landelijke centra voor arbeidsrelevante aandoeningen. In 
2003 en 2004 werden de kenniscentra gesubsidieerd door zowel het Ministerie van 
Volksgezondheid, Welzijn en Sport als het Ministerie van Sociale Zaken en 
Werkgelegenheid. 
De doelgroep van het kenniscentrum bestaat uit professionals uit de medische en 
paramedische wereld die te maken hebben met patiënten met arbeidsrelevante 
longaandoeningen. Hieronder vallen onder andere bedrijfsartsen, huisartsen, 
verzekeringsartsen en longartsen, evenals arbeidshygiënisten en fysiotherapeuten. 
Het doel van het Kenniscentrum ‘Opgelucht Werken’ is om professionals optimaal te 
informeren, ondersteunen, equiperen en motiveren ten aanzien van zorg voor 
arbeidsrelevante longaandoeningen. Om dit doel te bereiken bestaat de kerntaak van het 
kenniscentrum uit het verzamelen, genereren, beheren en verspreiden van kennis over 
arbeidsrelevante aandoeningen. Het onderzoek dat is gepresenteerd in dit proefschrift, 
past binnen deze kerntaken. 
Sinds 2003 zijn de vier landelijke kenniscentra voor arbeidsrelevante aandoeningen een 
samenwerkingsverband aangegaan met het Nederlands Centrum voor Beroepsziekten 
(NCvB) en de 15 regionale Medwerk centra, onder de naam ‘Kennisnetwerk Gezondheid 
en Arbeid’. 
  
Meer informatie kunt u vinden op onderstaande websites: 
 
www.opgelucht-werken.nl 
www.gezondheidenarbeid.nl
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Don’t tell me to stop 
Tell the rain not to drop 
Tell the wind not to blow 
‘Cause you said so 
 
 
(Don’t tell, Madonna) 
 
 
 
 
 
 
